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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1940

SCOPE OF WORK

This volume 1s one of a serles of 14 reports presenting results of measurements of stage
and flow made on streams, lakes, and reservoirs in the Unlted States during the water year
ending September 30, 1940. The work was begun in 1888 1n connection with speczial studies
relating to irrigation. Measurements of the flow of streams and of the Stage and contents
of lakes and reservoirs have been made at about 8,800 gaging statlons in the Unlted States
and also ap many gaging stations in Alaska and Hawail., In July 1940, 4,760 gaging stations
were being maintained by the Geological Survey and cooperating organizations. Miscellane-
ous discharge measurements were made at many other points.

In the execution of the work many State and private organizations have cooverated,-
elther by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on page 10.

DEFINITION OF TERM3

The units in which stream-flow data are presented in this report and other terms used
herein are defined as follows:

"Second-feet" 1s an abbreviation for "cubic feet per second.” A second-fcot is the
rate of discharge of a stream whose channel 1s 1 square foot in cross-sectioral area and
whose average velocity is 1 foot per second.

"Second-feet per square mile® is the average number of cublc feet of water flowing per
second from each square mile of area drailned, on the assumption that the run-off is dis-
tributed uniformly both as regards time and area.

"Run-off in inches" is the depth to which an area would be cuvered 1f all the water
draining from it in a given period were uniformly distributed on its surface. It is used
for comparing run-off with rainfall, which is usually expressed in inches.

An "acre-foot" is the quantity of water required to cover an acre to the depth of 1
foot and 1s equivalent to 43,560 cubic feet. The term 1ls commonly used in connection with
storage for irrigation.

"Second-foot-day” 1s the volume of water represented by a flow of 1 second-foot for 24
hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 galions and
represents a run-off of 0.0372 inch from one square mile.

"Stage-discharge relation” is an abbreviation for the term "relation of gage helght to
discharge."

"Control® 1s a term used to designate a feature below the gage that definss the stage-
discharge relation at the gage. This feature may be a natural section, a reach of the
channel, or an artificial structure.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, msasurements of
discharge, and general information used to supplement the records of stage and discharge
1



2 EXPLANATION OF DATA

measurements in determining the dailly flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that glves a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging statlons are shown on plate 1.

Rating tables glving the discharge for any stage are prepared from the discharge meds-
urements. The application of the mean dally gage height to these rating tables gilves the
mean dally dlscharge, from which the monthly and yearly mean discharge are computed.

For most of the gaging stations in the area covered by this .report the data presented
comprise a description of the statlon, a table showing the dally discharge of the strean,
and a table of monthly and yearly discharge and run-off. Skeleton rating tables are pub-
lished except for those stations whose daily discharge for the greater part of the year
was determined by the shifting-control method, the slope method, or other special methods.

The description of the station gives the type of gage, 1ts latlitude and longitude
determined from the best avallable maps, and Information in regard to diversions that
decrease the flow at the gage, artificial regulation from pondage or storage, and the
accuracy of the records. Under "Average dlscharge" 1s given the average discharge for the
number of years indicated. It is gilven only for stations for which there are 10 or more
complete years of record. Under "Extremes" are given the maximum discharge and gage
helght; the minimum discharge if there is little or no regulation; the minimum dally
discharge 1f there 1s extensive regulation (also the minimum discharge If useful); and the
minimum gage height (unless it is of no lmportance). Unless otherwise qualified, the
maximum discharge corresponds to the crest stage, obtained by use of a water-stage re-
corder or a nonrecording gage read at the time of the crest. Likewlse the minimum dis-
charge represents the lowest stage, unless otherwise qualifled. The peak discharge for
the year with the time of its occurrence 1s given below the table of monthly discharge for
some stations. Selected lower peaks are alsc given 1f the peak discharge exceeded the
mean discharge for that day by more than 10 percent. This supplementary information 18'
generally not given for statlions having drainage areas of less than 10 square miles or
more than 10,000 square miles.

The table of dally discharge gives, for stations equipped with nonrecording gages, the
discharge in second-feet corresponding to once-daily readings of the gage or the mean of
twice-dally readings. For flashy floods the mean dally discharge 1is determined from gage-
height graphs based on gage readings made once or twice daily or oftener, as stated In the
station description. For stations equipped with water-stage recorders, except those on
streams subject to sudden or rapid fluctuation, the table gives the discharge correspond-
ing to the mean dally gage height. For stations subject to such fluctuatlon the mean
daily gage height may not indicate the true mean dally discharge, which must be obtalned
by averaging the discharge for intervals of the day or by using the discharge integrator,
an instrument for obtaining the mean daily discharge from a continuous gage-helght graph
and containing as an essentlal element the rating curve of the statlon.

At some gagling stations the stage-discharge relation 1s affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates the use of the slope
or fall in a reach of the stream as a factor in the determination of discharge. Infor-

mation requisite for determining the slope or fall is obtained by means of an auxiliary









EXPLANATION OF DATA 3

gage set at some distance from the base gage. The auxiliary gage, 1f one is vsed, is
described under "Location." At some stations the stage~discharge relation 1s affected by
changing stage, and for them the rate of change of stage 1s used as a factor in the deter-
mination of discharge.

At most gaging stations in the northern part of the United States and at scme in the
mountainous regions of other parts the stage-discharge relation is affected by ice during
the winter, whic¢h makes it lmpoasibie to compute the discharge in the usual menner. Dis-
charge for perlods of ice effect 1s computed on the basls of occasional winter discharge
measurements and gage helights, consideration being glven tc the avallable information on
temperature and precipitation, notes by gage observers and engineers, and comparable
records of discharge for stations in the same or nearby basins. The days included in the
periods of 1ce effect and the days during the winter perlod on whlch discharge measure~
ments were made are indicated in the table by symbols referring to footnotes.

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the flgures for that month given In the table of daily discharge. The
colunn headed "Maximm" gives the maximum dailly discharge and not the instantaneous dis-
charge when the water surface was at crest stage. Likewise, in the colum headed "Minimum"
the quantity glven is the minimum daily discharge. The colum headed "Mean" gives the
average flow in cubic feet per second during the month.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation and (2) the accuracy of observation of stage, measurements of flow, and
interpretation of records.

The statlion description gives a statement in regard to the general accuracy of the
records. "Excellent" indicates that, in general, the dally records are accurate within
5 percent; "good," within 10 percent; "fair," within 15 percent; and "poor," within 20 or
a higher percent.

Yield at some statlons as indicated by monthly means may vary widely from natural yleld,
owlng to diverslon, consumption, regulation by storage, increase or decrease in evaporation
due to artificlal causes, or other factors. For such statlons flgures of "sezond-feet per
square m11e"‘ and "run-off in inches" are not published unless storage or dlvevsion records
are included indicating the extent of the regulatlon or diversion or unless satisfactory
adjustments can be made for changes in contents of reservoirs or for other changes in-
cident to use and control. Figures of second-feet per square mile and run-off In inches
are also omitted 1f the drailnage area includes large noncontributing areas or 1if the
average annual rainfall over the drainage area 1s less than 20 inches.

Many gaging stations on streams in the irrigated areas of she Unlted States are situ-
ated above most of the diversions from those Streams, and therefore the dlscharge recorded
does not show the water supply available far further development, as prior arpropriations
below the station must flrst be satisfied.

The table of monthly discharge glves a general idea of the flow at the station. The
table of dally discharge allows more detalled studies of the variation in flew. It should
be borne in mind, however, that the obeervations in each succeeding year may be expected



4 ACCURACY OF FIELD DATA AND CCMPUTED RESULTS

to throw new light on data previously published, and that greater degreee of refinement
in computations and records may be warranted with the increase in data and the use of
improved equipment.

PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries coincide with natural drainage features as Indicated
below:

Part 1. North Atlantic slope basins (St. John River to York River).

2. South Atlantic slope and eastern Gulf of Mexico basins (James River to
Mississippl River).

3. Ohic River Basin.

4. 8t. Lawrence River Basin.

5. Hudson Bay and upper Mississippi River Basins.

6. Missouri River Basin.

7. Lower Mississippi River Basin.

8. Westerm Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

11. Pacific slope basins in California.

12. Pacific slope basins in Washington and uppsr Columblia River Basin.

13. Snake River Basin.

14. Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey co~talning data in
regard to the water resources of the United States may be obtained or consulted as
explained below.

1. Coples may be purchased at nominal cost from the Superintendent of Documents,
Goverrment Printing Office, Washington, D. C., who will, on application, furnish lists
giving prices.

2. Sets of the reports may be consulted in the libraries of the principal cities in
the United States.

3. Sets are avallable for consultation in the local offices of the water-resources
branch of the Geological Survey as follows:

East of the Mississippl River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 5 North Rhodes Center.
Augusta, Maine, Statshouse.
Baton Rouge, La., 124 Geology Building., Louisiana State University.
Boston, Mass., 945 Post Office Bullding.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., House G, Dawson Row, University of Virginia.
Chattanooga, Tenn., 442 Post Office Buildm%.
College Park, Md., Engineering Building, University of Maryland.
Columbia, S. C., 119 United States Courthouse.
Columbus, Ohlo, 404 Engineering Experiment Statlion, Ohio State Univevelty.
Harrisburg, Pa., 490 Education Bullding.
Hartford, Conn., 225 Capltol Bullding, 410 Asylum Street.
Indianapolis, Ind., 511 Board of Trade Building.
Jackson, Miss., 208 Millsaps Building.
Louisville, Ky., 652 Federal Building.
Madison, Wis., 666 State Office Bullding.
Montgomery, Ala., 507 Post Office Building.
Ocala, Fla., 302 Post Office Building.
8t. Paul, Minn., 808 New Post Office Bullding.
Trenton, N. J., 228 Federal Building.
Urbana, I11l., 14 Post Office Annex, Elm Street.

West of the Mississippl River:
Austin, Tex., 302 West 15th Street.
Boise, Idaho, 429 Federal Building.
Denver, Colo., 230 Customhouse.
Fort Smith, Ark., 6 Post Office Bullding.
Helena, Mont., 408 Federal Bullding.
Honolulu, Hawall, 225 Federal Building.
Idaho Falls, Idaho, 204 Federal Bullding.
Iowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 1404 Statehouse.
Los Angeles, Calif., G-31 United States Post Office and Courthouse.
Oklahoma City, Okla., 303 Capitol Office Building.
Portland, Oreg., 606 Post Office Building.
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Rolla, Mo., Missouri Geological Survey Building, Missouri School of Min=s
and Metallurgy.

8t. Louls, Mo., 926 New Federal Building.

Salt Lake Clty, Utah, 303 Federal Bullding.

San Francisco, Calif., 625 Market Street Bulldlng.

Santa Fe, N. Mex., 204 United States Courthouvse.

Tacoma, Wash., 1100 Washington Bullding.

Topeka, Kans., 305 Federal Bullding.

Tucson, Ariz., 210 Post Office Building.

A 1list of the Geological Survey publications may be obtained by applying to the
Director, Geologlical Survey, Washington, D. C.
Records of flow of streams in the United States have been published In the reports
tabulated as follows:
Stream-flow data in reports of the Geologlcal Survey
(A = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year
10th A, pt. 2 |Descriptive infdrmation only.
11th A, pt. 2 |Monthly discharge and descriptive information...|1884 to Sept. 1890.
12th A, DCe 2 feeee@0ueurucnnacpascssunsnecenasnsannsensnsassss 1884 to June 30, 1891.
12th Ay Pt 3 | .veed0uiseerennninsonananans .11884 to Dec. 31, 1892.
lath A, pt. 2 [Monthly discharge (long-tine records, 1871-93) ..|1888 to Dec. 31, 1893.
B 13l....... . Descgiptions, measurements, gage heights, and 1693~94.

ratings '

16th A, pt. 2 {Descriptive information only.
B 140........ {Descriptions, measurements, gage heights, 1895.

ratings, and monthly discharge (also many
data coverlng earlier years).
Wll......... |Gage he%ghts {also gage heights for earlier 1896.
years).
18th A, pt. 4 |Descriptions, measurements, ratings, and monthly|1895-96.
dischgrge falso similar data for some earller
years).
W 15......... |Descriptions, measurements, and gage helghts of |1897.
streams east of the Mississippl River and
l;issouri River and tributaries above Kansas
ver.
W 16......... |Descriptions, measurements, and gege heights of |1897.
streams west of the Mississippi River except
rlgil.seouri River and tributaries above Kansas
ver.
19th A, pt. 4 |Descriptions, measurements, ratings, and monthly|1897.
discharge (also some long-time records).
W27......... |Measurements, ratings, and gage heights of
streams east of the Mississippi River and
Missouri River and tributaries.
Wa28........ « |Measurements, ratings, and gage helghts of 1ls98.
streams west of the Mississippl River except
Missourl Rlver and tributaries.
20th A, pt. 4 |Monthly discharge (also for many earlier years).|1898
W 35 to 39... Descriptions, measurements, gage heights, and 1899.

2lst A, pt. 4 Monthly discharge. fesassssstsasssesnresaasany ..{1899.

W 47 to 52... Descr}ptions, measurements, gage heights, and " |1900.
ratings

224 A, pt. 4 |Monthly disCharge...ecveeneecrioeroacennans .. |1800.

W 65, 66.cuus Descﬁptions, mea.surements, gags heights, and 1801.
ratings.

W 75...0000.. {Monthly dISChargeeeeeeenssensecaneracennan ees...]1801.

Note.~ Reports containing records for years after 1901 are given in table on page 6.

The table on the following page gives, by years and drainage basins, the rumbers of
the papers on surface water supply published from 1899 to 1940. The data for any par-
ticular station will, In general, be found in the reports covering the years during which
the station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published In Water-Supply Papers 283, 303, 323, 333, 403, 433,
453, 473, 503, which contain records for the Ohlo River Basin for those years.

The records at most of the statlons discussed in these reports extend ove~ a series of
years. Miscellaneous measurements at many points other than regular gaging statlions have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report, the streams and polnts of measurement listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 11S.
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From time to time reports have been published that are compllations of records for
various areas, usually a single State or dralnage basin. These reports contein records
previously published (some of which have been revised), as well as some records not con-
talned in the annual serles of water-supply papers. The following table glves the numbers
and titles of these reperts, arranged ln alphabetical order by States and drzlnage basins.

Reports containing compilation of discharge by States and drainage bzsins

Watggngpply e:g?;g State or drainage basin and title
STATE

107 1903 | Alabama, Water powers of, with an appendix on stream rweasurements
in Mississippi.

298 1912 | California, Water resources of, part 1, Stream measurements in
Sacramento River Basin,

299 1912 | California, Water resources of, part 2, Stream measurements in San
Joaquin River Basin.

300 1912 | California, Water resources of, part 3, Stream measurements in the
Great Baslin and Pacific coast river basins,

447 1918 | California, southern, Surface water supply of Pacific slope of.

597-E 1927 | Callfornia, Surface water supply of Sacramento River Easin.

636-D 1927 | California, Surface water supply of San Joaquin River Basin.

636-E 1927 | California, southern, Surface water supply of Pacific slope basins
in.

637-A 1927 | California, Surface water supply of minor San Francisco Bay, north-
ern Pacific, and Great basins in,

74 1800 | Colorado, Water resources of.

197 1905 | Georgia, Water rescurces of.

415 1915 | Massachusetts, Surface waters of.

230 1906 | Nebraska, Surface water supply of.

270 15910 | Oregon, Surface water supply of. N

850 1937 | Texas, Summary of records of surface waters of.

424 1916 | Vermont, Surface waters of.

492 1819 [ Washington, Summary of hydrometric data in.

870 1935 | Washington, Summary of records of surface waters of.

469 1921 | Wyoming, Surface waters of, and thelr utilization.

. DRAINAGE BASIN

395 1914 | Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its
utilization.

617 1927 | Colorado River, upper (Colo., Utah), and 1ts utilization.

517 1920 | Great Salt Lake Basln, Water powsers of.

618 1926 | Green River (Utah, Wyo.) and its utilization.

198 1906 | Kennebec River Basin (Malne), Water resources of.

491 1917 | Milk River. (See St. Mary and Milk River's.;

536 1920 New;Kanawha River Basin (N. C., Va., W. Va.)}, Surface water supply
of.

279 1909 | Penobscot River Basin (Malne), Water resources of.

192 1906 | Potomac River Basin (D. C., Md., W. va.)

358 1913 Rigggzs‘ande Basin (Colo., N. Mex., Tex.), Water resourc3s of, 1888-

491 1917 | 8t. Mary and Milk Rivers (Mont., Canada), Water supply of.

109 1904 | Susquehanna River Basin (Pa., Md.), Hydrography of.

Records of discharge have been published also in State reports. Some 0f these are not
contained 1n the publ;caticns' of the Geological SBurvey or are revisions of resords pre-
viously pui)lished in 1ts water-supply papers. The following table contalns a list of
these reports.

State reports containing compilation of records of discharge

State eig%g Report Issued by
Alabama..... | 1915 |[Bull. 17, Water powers of Alabama.... Geologlical Survey of Alabama.
Arkansas.... | 1928 |Stream-gaging report l........c.ceee. Arkansas (eological Survey.
Connecticut: | 1926 |Bull. 44, Water rescurces of State Geological and Natural

Connecticut. History Survey.

DO....... | 19332 [5th biennial Teport.......vveevreanas Connecticut State Water

Conmission.

Georgla..... 1907  {Bull. 16, Water powers of Georgia.... | Geological Survey of Georgla.
Do...... . | 19200 iBull. 38, Water powers of Georgla.... Do.
a Includes records of monthly discharge in second-feet per square mile for years 1912-33.
b Includes records for years 1907-i8.
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records of daily and monthly dis-
charge are not included.

Note.- In addition to the records contalned in the reports listed above, the following
8tates have 1ssued annual or blennial reports in which are contalned records of discharge:
California, Colorado, Connecticut, Idaho, Indiana, Missouri, Montana, Nebraska, New Mexico,
New York (also New York City Board of Water Supply), North Dakota, Oregon, Pennsylvania,
Utah, Washington, and Wyoming.

8
State reports containing compilation of records of discharge--Continued
State e;{lleiirng Report Issued by
fllinols....;1811 |Water resources of Illinois... Rivers and Lakes Commission.
.{1834 |Stream-flow data of Illinois..... Division of Waterways.
Indiana..... 1927 Pu?.dm, Surface water supply of Department of Conservation.
ndiana.
Do....... 1930¢ |Pub. 112, Surface water supply of Do.
Indiana.
Iowa - ...]1832 |Stream-flow records of Iowa.......... Iowa State Plarning Board.
Kansas,.....|1919, [Surface waters of KansasS............. Kansas Water Ccmmission.
Do.......|19243 | ... . do... Do.
Do.......119288 |....do... Kansas State Bcard of
Agriculture.
Do..... ..|1935% {Stream~flow data of Kansas...... . Do.
Do... 19398 | ... .40, eenennnennninnan . Do.
Kentucky....11820 |Surface waters of Kentucky......... .. Kentucky Geclogical Survey.
Minnesota...|1912 warti?r—resources investigation of State Dralnage Commission.
nnesota.
Missouri....|1926 |[Vol. 20, 2d series, Water Resources Missour!l Geclogical Survey
of Missouri, and Water Resfources.
DOveennnn 1939 |Vol. 26, 2d series, Surface waters Do.
of Missouri.
Nebraska....|1914 1st hydrographic report...... esasaan Bureau of water Power, Irri-
gation, and [ralnage.
Do.......|1928' |24 hydrographic report............... Do.
New Jersey..|1928 [Bull. 33, Surface water supply of Department of Conservation
New Jersey. and Development.
No.......l1934) |Special Report 5, Surtace Water State Water Policy
Supply of New Jersey. Commission.
New Mexicc..{1825 |Surtace water supply of New Mexico... Office of the State Engineer.
North Caro- {1923 |Bull. 34, Discharge records of North Department of Conservation
lina. Carolina Streams. and Development.
0.......11936K |Bull. 39, Discharge records of North Do.
Carolina streams.
onto........}19211 |Bull. 73, Ohio stream flow.......... Engineering Experiment Sta-
tien, Ohic State University.
Do...... .{1939M [ Bull. 200, Compilation of stream-flow | Department of Agriculture,
records of Ohlo. Division of Conservation
and Natural Fesources.
Gregon......11814 Bu11.04, Water resources of the State | Office of the State Engineer.
of Oregon.
To.......|1l9248 |Bull. 7, Water rescurces of the Stute Do.
of Oregon.
DO.enenns 19300 | Bull. 8, Water rescurces of the State Do.
of Oregon.
LO.evnnnn 1936P |Bull. 9, Water resources of the State Do.
of Oregon.
Pennsylvanlajigli Report of the Water Supply Commission | Water Supply Ccmmission of N
of Pennsylvania. Pennsylvania.
Do.......[1832Q |Stream-flow records of Pennsylvania.. Depagtment of Forests and
Waters.
Tennesses...|1924 |{Bull. 34, Water resources of Department of Fiucation.
Tennessee.
Do.......|1930F |{Bull. 40, Surface waters of Do.
Tennessee.
Utah,....... 1905 |5th blennial report, State Engineer.. Office of the ftate Engineer.
Virginia.... (1927 {Bull. 31, Water resources of Conservation ard Development
Virginia. Commisslon.
Washington..|1933 |Bull. 5, Monthly and yearly summaries Department of Conservation
of hydrometric data. «and Development.
Wisconsin...|1914 |1st repoert of Railroad Commission of Rallroad Commission of
Wisconsin to Legislature on water Wisconsin.
powers.
DO.......|1923°% |2d report of Rallroad Commission of Do.
Wisconsin to Leglislature on water
powers.
¢ Includes records for years 1927-30. 1 Includes all avallable records prior to 1921.
4 Includes records for years 1919-24. m Includes records for years 1802-39.
e Includes records for years 1924-28. n Includes records for years 1914-24.
f Includes records for years 1928-35. o Includes records for years 1924-30.
g Includes records for years 1935-39. p Includes records for years 1920-36,
h Includes records for years 1927-3S. q Includes records for years 1928-32.
1 Includes records for years 1914-28. r Includes average weekly discharge for years
J Includes records for years 1928-34. 1920-30.
k Includes records for years 1889-1936: s Includes records for years 1914-23,
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The reports listed in the foregoing tables contaln the customary records of discharge
collected during the systematic operation of gaging stations. Detalled information on
the stage and discharge of many streams during major floods has been Included 1n speclal
reports on these floods published by the Geologlcal Survey. The more recent of these
reports also contain other pertinent hydrologic information and analyses and compllations_
of data relating to earller noteworthy floods. The following list glves the numbers and
titles of these reports.

Water-Supply Title
Paper

88 The Passalc flood of 1902.

92 The Passalc flood of 1903.

96 Destructive floods 1n the United States in 1903.
147 Deastructive floods 1n the United States in 1904.
162 Destructive floods in the United States in 1905.
334 The Ohio Valley flood of March~April 1913.

426 Southern Californla floods of January 1916.

487 The Arkansas River flood of June 3-5, 1921.

488 The floods 1n central Texas in September 1921.

520-G Some floods In the Rocky Mountaln region.

636-C The New England flood c¢f November 1927.

771 Floods 1in the Unlted States, magnitude and frequency.

773-E The New York State_flood of July 1935.
796-B Flood on Republicafl and Kansas Rivers, May and June 1935.
796-C Flood in lLa Canada Valley, Californla, January 1, 1934.

798 The floods of March 1936, Part 1, New England Rivers.

799 The floods of March 1936, Part &, Hudson River to Susquehania River reglon.
800 The floods of March 1936, Part 3, Potomac, James and upper Ohio Rivers.
816 Major Texas floods of 1936.

836-4 Stages and flood discharges of the Connecticut River at Har“ford, Conn.
838 Floods of Ohlc and Mississippl Rivers, January-February 1937.

842 Floods in Canadlan and Pecos Rlver Basins of New Mexico, Ms’ and June 1937.
843 Floods of December 1937 in northern California. .

847 Maximum discharges at stream-measurement statlons through S3ptember 1938.
867 Hurricane floods of September 1938.

869 Flood of August 1935 in Muskingum River Basin, Ohio.

RECORDS OF DISCHARGE COLLECTED BY ACENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contalns a 11st of gaging statlions for the area covered by thils
report at which records of daily discharge were collected during the water year October
1939 to September 1240 by agenclies other than the Geologlcal Survey. Th3 records for

these statlons are not contalned 1n the publicatlons of the Geologlcal Sirvey.

Records of discharge collected by agencies other than the Geological Survey

Stream Location Period Collected by Remarks

Blue Earth River.| Near Rapidan, Minn.,| 1911-40 |Northern States Power Co. | Unrublished.
at Rapidan hydro-
electric plant.
Cannon River..... | Near Cannon Falls, 1621-40 {evve@0csvansan aseersurees Do.
¥Minn., at Cannon
Falls hydroelec-
tric plant.

Gull River....... | Gull Lake Reservolr,| 1910-40 |Corps of Engineers, U. S. | Unrublished.

A

Minn. romy.

Leech Lake River.| Leech Lake Reser- 1884-1940| .44 +@0c.ovsrescsssnvrocns Do.
voir, Minn,

Minnesote River.. | Near Granite Falls, 1928-40 |Northern States Power Co. Do.

Minn., at Minne-
sotea Falls hydro-
electric plant.

Mississippl River | Alton, Ill.......... 1933-40 |Corps of Engineers, U. S. | Putlished by Missis-
Army. sippi River Commis-
. asion.
DOvvecnesons + | Near Anoka, Minn., 1918-40 |Northern States Power Co. | Unpublished.
at Coon Raplds
hydroslectric
plant.
DOvveesnvenes Minneapolis, Minn., [1900-1840|..c.d0csscvescrsrcrsaorce Do.
at lower-dem
hydroelectric
plant.
DOsssvevenns.{ Pokegama Reservolr.,|1883-1940|Corps of Engineers, U. 5. Do.
Army.

458545 O - 42 - 2
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Records of discharge collected by agencies other than the Geological Survey--Cont*nued

Stream Location Period Collected by Remnvks

Mississippi River { St. Cloud, Minn., at| 1924-40 |Northern States Power Co. | Unpublished.
St. Cloud hydro-
electric plant.

DOessssssasess | Ste Paul, ¥inn., at 19265-40 [Ford Motol COsesescvccasns Do.
Twin City Lock and

Dam.
DOeseeroansnss | Winnibigoshish 1884-1940|Corps of Engineers, U. S. Do.
Reservoir. Army.
Pine River....... | Pine River Reservoir,|1886-1940]...+d0cceesessscscossasss Do.
Minn.
8andy River...... | Sandy Lake Reservoir,|1892-1940]....Q0.0eccvssssscersccves Do.
Minn.

Note.- The Soil Conservation Service is making studies of run-off from three areas of less than &
acres each in the vicinity of lLaCrosse, Vis. (started in 1932), four areas of less than 300 acres
each in the vicinity of Edwardsville, Ill. (started in 1938), and four areas of less than 325 acres
each in the vicinity of Fennimore, Wis. (started in 1938). Records of these studies arc in the
files of that organization.

COOPERATION

The work In the several States was done under coopsrative agreements with the organi-
zations listed below.

Illinols: Department of Registration and Education, J. J. Halllhan, director,
through the Division of Water Survey, Dr. A. M. Buswéll, chief; and Depar‘ment of
Public Works and Bulldings, F. L. Smith, director, through the Division of Water-
ways, Carter Jenkins, chief engineer.

Indiana: Department of Public Works, V. M. Simmons, administrative of°icer.

Towa: University of Iowa Institute of Hydraulic Research, Prof. E. W. lLane,
assoclate director, and F. M. Dawson, dean of College of Engineering; Iowa
Geological Survey, Dr. A. C. Trowbridge, director; State Conservation Commission,
M. L. Hutton, director.

Minnesota: Department of Conservation, Division of Drainage and Waters,

W. S. Olson, director.

Missouri: Missourl Geological Survey and Water Resources, H. A. Buehler, State
geologist; and State Highway Department, C. W. Brown, chief engineer.

North Dakota: Office of State engineer, E. J. Thomas.

Wisconsin: Public Service Commission, G. P. Steinmetz, chief engineer; and
Wisconsin Statutory Committee on Water Polluticn, Adolph Kanneberg, chairman.

Financlal assistance was furnished by the Corps of Engineers, United States Army, in
the operation of 132 gaging stations, of which 45 were in Illinois, 27 in Iowa. 28 in
Minnesota, 9 in Missouri, 10 in North Dakota, 1 in South Dakota, and 12 Iin Wisconsin.
Financial assistance was also furnished by the Fish and Wild Life Service, United States
Department of the Interior, the Flood Control Coordinating Committee, United Sates De-
partment of Agriculture, and the Weather Bureau, United States Department of Cormerce.
Several stations in the Hudson Bay Basin were maintained from funds appropriated by the
United States Department of State.

Full cooperation exists between this organization and the Dominion Water and Power
Bureau, Department of lMines and Resources, Canada. On waters adjacent to the inter-
national boundary, certain stations are mainta}ned Jointly by the United States and
Canada under the terms of the Boundary Waters Treaty of 1909, and others are maintained
under a subsequent agreement bet‘;veen the two Goverrnments. The records from all these
stations are obtained in such a manner as to be equally acceptable and avallable 1n both

countries. These stations are herein designated international gaging stations.
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Assistance in collecting records was also rendered by the following municipalities,
organizations, and corporations:

I1llinois: MNorth Counties Hydroelectric Co. and city of Bloomington.

Iowa: Mississippl River Power Co., Interstate Power Co., Central States Power
and Light Corporation, Iowa Electric Co., Des Moines Electric Co., Des Moines
Waterworks, city of Ottumwa, Jacob E. Decker & Sons, Boone Water Department, and
Iowa State College.

Wisconsin: Northern States Power Co., Lake Superior District Pover Co., and

Wisconsin Public Service Corporation.

DIVISION OF WORK

The stream-gaging work was conducted by the water resources branch of the Geological
Survey--Glenn L. Parker, chief hydraulic engineer, Carl G. Paulsen,assistant chlef hydrau-
1ic engineer, and Rudolph G. Kasel, chilef of the division of surface waters.

The data for the stations in the States were collected and prepared for publication
under the supervision of district engineers as follows: in Illinois (except for the Sny
at Atlas, Kaskaskla River at Carlyle, and stations on Galena, Apple, Plun, Edwards, and
Henderson Rivers and Pope Creek), J. H. Morgan; in Indiana, H. E. Grosbach; in Iowa, for
stations on Grant and Platte Rivers in Wisconsin and for stations on Galena, Apple, Plum,
Edwards, and Henderson Rivers and Pope Creek in Il1linois, R. G. Kasel and his successor,
L. C. Crawford; in Minnesota (except for St. Croix River near Rush City), in North Dekota,
for Mississippl River at Prescott and at La Crosse, Wis., and for Whetstone River near
Big Stone, S. Dak., P. R. Speer; in Missouri and for Kaskaskia River at Carlyle, Ill.,

H. C. Beckman; in Montana, A. H. Tuttle; in Wisconsin (except for Missis3ippi River at
Prescott and at La Crosse and stations on Grant and Platte Rivers) and for St. Croix River
near Rush City, Minn., F. C. Christopherson.

The records were reviewed and the manuscript prepared for publication under the direc-
tion of B. J. Peterson, engineer in charge, and M. C. Boyer, assoclate eugineer, section

of reports.



GAGING STATION RECORDS

HUDSON BAY BASIN

ST. MARY RIVER BASIN

Upper Bt. Mary lake at St. Mary Chalet, Mont.

Location.~ Water-stage recorder, lat. 48°44', long. 113°26', In NE} sec. 4, T. 34 N.,

Regords available.- May 1929 to September 1940 (incomplete).

outlet.

W., at St. Mary Chalet in Glacler National Park, half a mile upstrean from

Extremes.- Maximum gage helght recorded during year, 4.83 feet May 26; minimun recorded,

, 6.88 feet June 15, 1937; minimrn recorded,
0.02 foot Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarks.- Records excellent.

B oot Nov. .

1920-40:

No diversions.

Maximum gage height recorded

Gage heighta, in feet, water year October 1939 to September 1940
Day| Oct. Nov, Dec. Jan, Feb, Mar. Apr. Kay June July A, Sept.
1 0.99 0.61] 0.51 - 4.58 3.05| 2.11| 1.33
2 .98 .62 - 4,61 5.00| 2,06 1.32
3 .98 «65 - 24,57 2.99 1.99| 1.31
4 97 .65 2.83 4.51| 2.98 1.94] 1.34
5 «94 .63 3.01 4.43| 2.98 1.90| 1.44
6 - .62 3.10 4.32! 2.96 1.87| 1.40
7 - .64 3.09 4.20! 2.80 1.82| 1.38
8 - W71 3.09{ 4.08{ 2.82 1.80] 1.38
9 - 74 3.08{ 3.98| 2.78| 1.78 1.38
10 - .78 3.21 3.88| 2.71| 1.75| 1.38
11 - .68 3.62| 3.93| 2.67 1.71|  1.37
12 «67 .69 4.15 4.05| 2.64| 1.71| 1.37
13 .68 .68 4.45( 4.21| 2.65| 1.69 1.39
14 «66 .69 4.54( 4.28]| 2.61 1.65| 1.58
15 <66 .69 4.54| 4.24| 2.58 1.60| 1.67
16 .68 +65 4.47 4.16| 2.58 1.56 1.68
1 «67 .63 4.37 4.06| 2.56 1.53 1.67
18 .68 .83 4.25| 3.97| 2.51) 1.51| 1.63
19 <69 .62 4,18 3.90| 2.49| 1.50| 1.66
20 .70 +60 4.24| 3.90| 2.44| 1.48| 1.65
21 64 .58 4.28| 3.91| 2.40| 1.48] 1.74
22 +60 .57 4.53| 3.86| 2.35 1.481 1.97
23 .61 .53 4.40| 3.75{ 2.31 1.47] 2.13
24 .58 - 4.55| 3.58| 2.28| 1.45[ 2.20
26 .60 - 4.72| B.48) 2.22| 1.43| =2.24
26 .62 - 4.82 5.45| 2.19| 1.41| 2.22
27 W71 - 4.7 5.58| 2.23| 1.42| =2.18
28 65 - 4.61]| 3.28| 2.27 l.42 | 2.13
29 +65 - 4,44 5.18 2.23 1.39 2409
30 .63 - 4.37 3.10 2.19 1.38 2.06
31 .60 - 4.44 - 2.12 1.37 -
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Lower St. Mary Lake near Babb, Mont.
Location.- Water-stage recorder, lat. 48°50', long. 113°25', in NE% sec. 3, T. 35 N.,

. W., half a mile upstream from outlet and 3 miles southeast of Babb.
Records available.~ May 1929 to September 1940 (incompletse).

Extremes.- Maximum gage height recorded during year, 2.60 feet June 2; minimum observed,
=0.73 toot Feb. 3.
1929-40: Maximum gage helght recorded, 5.35 feet Juns 16, 1937; minimum recorded,
-0.75 foot Nov. 26~28, 1936.

Remarks.- Records good. No diversions. Stage increased by inflow of Swiftcurrent Creek.

Gage helghts, in feet, water year October 1838 to September 1847
Day| Oct. Nov. Deo. Jan. Feb. Mar. Apr. Kay June July Aug. Sept.
1 -0.35 -0.23 =0.59 - - 2.56 1.85 1.68 0.11
2 =35 -.20 - - 2.58 1.86 1.58 -09
-] - 00 h=0.73 =-0.52 - 2.60 1l.84 1.80° -08
4 - <18 -.52 1.18 2043 1.84 l.44 «05
5 - +30 -.52 1.35 2.41 1.87 1.39 +05
6 - 37 =51 1.50 2.40 l.00 1.34 <00
7 - 45 -.560 1.63 2033 1.93 1.30 =.05
8 - 47 -.42 1.70 2.31 1.90 1.28 -.07
9 - +38 - 46 1.73 - 1.02 .25 ~.08
10 - 28 . -.43 1.78 - 1.92 l.22 =10
11 - - 1.90 - 1.92 1.20 =13
12 =+51 - 2.04 - 1.91 1.18 -.15
13 -.52 - 2,13 - l.88 1.11 -.14
14 ~.53 - 2.22 - 1.85 1.06 =07
16 -.53 - 2.26 - 1.84 «98 -.06
16 -.54 - 2.24 - 1.83 - 80 =06
17 -.54 - 2.20 - 1.81 »83 -.04
18 =.65 - 4 2.23 1.79 «75 =03
19 =-.57 - 2.10 2.21 1.77 +66 =~.01
20 =56 - 2.08 2.17 1.74 .62 -00
21 =53 - 2.12 2.15 1.70 +556 .06
22 =+51 - P.24 2.18 1.68 +50 20
23 =50 - 2.26 2.16 1.68 44 35
24 =46 - 2.43 2.07 l.68 38 -
25 -.42 - 2.49 2.01 1.67 34 -
26 -.38 - 2.50 1.97 1.68 «30 -
a7 -.36 - 2.50 1.94 1.78 24 -
-.532 - 2.46 1.85 1.82 22 «50
29 .31 - 2.39 1.90 1.80 .18 .49
30 -.28 - £.43 1.88 1.76 .17 47
31 =26 - 2.48 - 1.71 214 -

h Observed.
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St. Mary River near Babb, Mont.

Location.- Water-stage recorder, lat. 48°51', long. 113°25', in NE% sec. 27, T. 36
.y R. 14 W., 600 feet downstream from diversion dam and head gates of St. Mary
canal on Blackfeet Indlan Reservation and 1 mile east of Babb,

Drainage area.- 278 square miles (including area drained by Swiftcurrent Creek above
point of dlversion into St. Mary Lake, since Oct. 1, 1915).

Records available.- April 1902 to September 1925, May 1929 to September 1932, October
T 1934 to September 1940 (summers only).

Extremes.- Maximum discharge recorded during year, 1,340 second-feet May 20 (ga
Hreiﬁ)‘t', 4.37 feet); minimum recorded, 29 second-feet Nov. 18-20 (gage heigr*, 1 16
eel
1902-25, 1929-32, 1934~40: Maximm discharge observed, 7,980 second-feet June
5é51908 (gage helght, 9.4 feet, estimated); minimum recorded, that of Nov. 18-20,

Remarks.- Records good. Entire flow of Swiftcurrent Creek below Sherburne Reservoir
verted into lower St. Mary Lake above station. Records since 1929 do not in-
clude flow in St. Mary canal, waich diverts water from river at left end of dam.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
i 120 - - 1,080 568 312 74
2 116 33 476 | 1,120 564 289 79
3 123 43 t60.5 528 | 1,020 549 260 104
4 118 43 ab46 926 836 260 213
5 1le 44 563 911 540 267 208
6 109 45 €18 925 544 232 198
7 - 45 670 898 549 221 182
8 - 46 660 867 535 213 178
9 - 45 649 866 525 203 176

10 - 43 687 760 526 213 176
11 - 42 : 771 720 507 223 164
i2 89 41 879 760 489 223 le4
13 92 41 945 812 471 208 161
14 90 40 1,020 861 450 216 182
15 89 37 1,040 892 437 206 186
16 92 33 A 1,020 879 420 le4 1s8
17 94 30 9 855 404 144 192
18 90 29 926 836 392 152 196
19 80 29 S 812 373 154 203
20 52 29 1,010 766 350 185 206
{
21 - - 1,120 743 352 164 223
22 - - 995 764 309 144 263
23 - - 1,040 737 305 133 316
24 - - 1,020 682 299 148 350
25 - - 1,080 624 286 139 369
26 - - 1,080 588 286 122 37
27 - - 1,080 568 329 107 377
28 - - 1,020 573 361 100 377
29 - - 9. 563 343 94 373
30 - - 972 563 332 S8 369
31 - - 1,050 - 312 83 -
Second- Run-off in
Month foot-days Maximum Mininum Mean acre-feet
October...osecevvsssnres - - - - -
November 738 46 29 38.8 1,460
December..... - - - - -
Calendar year teeteanreens - - - - -
HAICRe s e s aeerneenneeennen - z - z z
Aprilece.eiecvececcrsoasens - - - - -
26,268 1,120 475 876 52,100
23,949 1,120 563 798 7,
13,211 568 28§ 426 26,200
August......... . 5,656 312 83 182 11,220
Septemberiesoreecassrecnnes ereresareasiens 6,809 377 70 227 13,510
Water year ceeeean cestacane e - - - - -

+ Discharge measurement.
& No gage-height record; discharge interpolated.
Note.- Results of discharge measurements May 2 and 3 used as daily means.
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St. Mary River near Kimball, Alberta
(International geging station)

Locatlion.- Water-stage recorder, lat. 49°04', long. 113°14', in SW} sec. 25, T. 1, R.

., fourth meridian, 1% miles southwest of Kimball and 4 miles north of inter-
national boundary. Zero of gage 1s 3,917 feet above mean sea lavel (Dominlon

Water and Power Bureau levels). Chaln gage 3 miles downstream used during winter.

Drainage area.- 497 square miles.

ecords avallable.~ Januvary 1913 to September 1940, September 1902 to December 1912
at site nalf a mile north of international boundary, 1905 to 1912 at site half a
mile downstream published in reports of Department of Mines and Resources, Canada.

Average dlschar%e.- 38 years, 807 second-feet.
remes.— discharge during year, 1,680 second-feet May 21 (gage helght, 4.23

Feet); minimum observed, 27.8 second-feet Nov. 5 (at winter section).
1902-40: Maximum discharge, 18,000 second~-feet (estimated) June 5, 1908; mini-
mum, 16 second-feet Nov. 29, 1936.

Remarks.- Records excellent except those for periods of no gage-height record or ice
effect, which are fair. Since 1917 St. Mary canal has diverted water from river
near Babb, Mont., to North Fork of Milk River; Alberta Railway & Irrigation Co.'s
canal diverts water from river 2 miles below station. Flow regulated by Sherburne
lLake Reservoir on Swiftcurrent Creek.

Cooperation.- This station 18 one of the international gaging stations maintained
EoIntIy by the United States and Canada under the Boundary Waters Treaty. The
records have been collected and compiled Jointly with the Dominlon Weter and Power
Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1938 to September 181

Day}l Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Julr Aug. Sept.
1} 170 38.2 112 136 k4 100 157 583 | 1,440 735 473 279
2| 1e4 41.4 109 136 73 %107 135 608 | 1,490 76 454 275
31 le2 44.6 107| 136 69 105 128 652 | 1,380 636 408 279
4l 1s2 a36.2 106 135 #65 lo4| w122 520 | 1,220 679 403 510
5| 1e2 27.8 106 132 67 103 125 686 | 1,200 70 390 298
6| 154 53 102 130 69 103 128 764 | 1,210 693 364 263
7| 154 69 96 128 70 103 129 so2 | 1,200 636 339 241
s| 150 65 90 125 71 102 125 787 | 1,210 672 327 234
9 144 735 92 122 72 100 125 779 | 1,160 65 314 231

10| 142 65 94 121 735 96 125 s44| 1,070 652 298 221
11§ 140 62 107 120 75 92 129 | 1,040} 1,110 633 327 214
12} 138 a86 130 118 7 89 32| 1,290 1,160 620 327 205
13| 129 49.4 75 15 79 90 154 | 1.320] 1,200 602 302 5
1e4f 127 47.8 103 114 80 112 175 | 1,350 | 1,230 298 269
15} 127 49.4 135 12 81 152 1s1 " 1,240 572 306 249
127 a49.0 17 110 83 189 1o | 1,290 1,210 548 256 249
171 128 849.0| all6 108 86 199 187 | 1,240 1,140 526 217 266
181 123 a49.0 #1156 105 s6 192 201 1,160 | 1,080 515 231 259
ég a49.0 141 102 88 186 208 | 1,090 1,0%0 489 201 271
i a72 138 100 #89 | €177 227 | 1,190 9 473 256 267
2l a56 |al7l 147 98 88 167 286 | 1,580 951 468 23 294
22! ag1 175 14 96 a7 158 339 | 1,230 999 2054 364
23| a66 152 133 4 85 150 408 | 1,320 969 421 178 430
gg a5l 138 122 83 145 435 | 1,320 860 | 408 201 499
35.0 138 128 89 54 145 454 | 1,380 s02 ,  3ce 187 510
26 94 136 128 89 85 150 468 | 1,450 9 2
27 94 129 129 89 87 175 520 | 1,420 vZ4 ﬁo ﬂg gg
28| 58 123 130 es 90 196 683 | 1,310 787 67% 184 478
119 130 56 94 198 602 | 1,210 735 502 298 468
Sg 39.8 | 116 132 85 - 199 595 | 1,230 727 526 294 459
3 - 134 sl - 178 - | 1,340 - 4€9 282 -
Month ri:ggg&;s Maximum Minimum Mean l;\;x:;gff"i; atn
October. 3,572.8 170 35.0 116 7,080
Noverzbe 2,442.8 175 27.8 8l.4 4,850
December. . 3,642 147 75 17 7,220
’

Calendar year 1939 .vveevucrerrasesscncns| 143,19646 1,560 27.8 392 284,000
JOINUATY o e vvvvssrncesunsssnssonsasasssances 3,593 138 s1 109 6,730
February. 2,512 94 65 9.7 4,500

4,360 199 89 1. 8,650
7,754 602 122 258 15,380
34,135 1, 2998 533 g, 1% 67, 'ag
1 7 o'
17,749 ’ 398 *573 35,200
8,881 473 154 286 17,620
SOPLOMDEr . seesnreovsnreortncrsavvesnsonnne 9,656 510 205 318 18,950
Water year 1939-40 coveeaans teereeeresaes| 130,098.6 1,590 27.8 355 268,100

# Winter discharge measurement made on thils day.

a No gage-height record; discharge interpolated Oct. 21-24, Nov. 4, 12, and Dec. 17, estimated
Nov. 16-21 on basis of observer's notes.

Note.~ Stage-discharie relation affected by ice Dec. 256 to Apr. 5. Chain-gage readings at winter
sectlon used Oct. 25 to Nov. 15, when water was below intake, and Dec. 11 to Apr. 4.
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St. Mary canal at intake, near Babb, Mont.

(International gaglng station)

Location.- Water-stage recorder, lat. 48°51', long. 113°25', in NWiNE% sec. 27, T. 36
.» R. W., 600 feet downstream from intake of canal on Blackfeet Indian Reserva-
tion and 1 mile east of Babb.

Records avallable.- 1918-40 (irrigation seasons only).

Remarks.- Records good. Canal diverts water from west bank of 8t. Mary River near
Babb and discharges it into North Fork of Milk River. This water then flows in the
natural channel of Milk River through Canada and back into Montana where 1t 1s used
for irrigation in Milk River Valley east of Havre. Some water may be returned to
St. Mary River at 8t. Mary croasing.

Cooperation.- This station is one of the international gaging stations maintalned
%o!nﬂy by the United States and Canada under the Boundary Waters Treaty. The
records have teen collected and compiled Jointly with the Dominlon Water and Power
Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, 1939-40

Day{ Oct. Nov. May June July Aug. | Sept.| Oct. | Novs
1 - 154 - 678 682 766 | 186 2.6 | 311
2 - 156 - 878 652 722 | 185 2.6 | 429
3 - 220 2150 675 682 690 | 144 2.0 | 519
4 - 303 369 872 684 650 9.4 1.9 | 586
5 - 337 378 872 690 616 6.9 1.6 | 586
6 - 372 386 872 711 610 8.9 1.0 | 662
7 - 410 426 672 726 604 5.8 .5 | 666
8 - 427 478 872 740 603 5.4 .8 | 676
9 - 392 512 669 758 | 5.4 .9 | 675
10 - 329 516 672 766 579 5.0 6| 674
1 - 306 519 682 776 542 4.8 7| er2
12 - 282 525 682 kil 542 4.6 7| 672
13 - 267 534 686 785 525 4.0 .7 | 384
14 - 251 537 688 782 482 4.0 4| 10.2
15 - 235 537 692 790 441 4.0 5] 10.2
16 - 226 538 690 797 437 4.0 .9 11.8
kg - 202 538 690 5 410 3.8 11.8 16.6
18 - 186 536 687 797 359 3.8 23.8 12.2
18 7.5 | 182 536 684 e 306 3.4 | 23.4| 10.6
2 113 367 682 795 258 3.4| 23.8| 1lo.2
21| 9 4.4 179 684 795 257 3.6 32.5 11.8
22| 93 4.2 522 686 795 253 3.6 32.0| 10.2
23] o2 3.4 592 682 798 235 3.4 | 32.5| 29.6
24| 98 3.6 658 688 805 197 2.8 33.0 | h9.0
25| 110 3.4 672 686 800 196 2.6 | 32.5 -
26| 120 3.4 674 684 803 194 2.4 33.0 -
27| 132 3.8 674 | - 684 816 192 2.6 33.5 -
2a| 137 3.0 672 684 821 190 2.2 33.0 -
29| 136 3.4 672 682 816 190 2.2 32.5 -
30| 143 e3.4 674 684 814 188 2.2 32.0 -
31} 151 - 675 - 798 187 - 149 -
Second~ Run-off in
Month foot-days Maximum Minimum Mean acre~feet
1939
0CtODEr 10=21:evsoaccescosansocrcnsosarns 1,377.3 151 73] 106 2,730
OVEIMDOTrs ¢ s s sessesssnsanonsnessansssannne 5,376.0 a7 3.0 179 10,660
1940
MAY 3mBleceonccccacnnecns 15,046 676 150 519 29,840
20,439 692 669 681 40,540
23,873 821 682 0 47,350
13,021 766 187 420 25,830
627.2 186 2.2 20.9 1,240
Octobersss.aes 576.7 149 4 18.6 1,140
NOVEmMDEr Le24ececcsorerserorseacnnsnsanss 7,594.4 676 2.0 316 15,060
The Periodecssseceseasesesvansssonsenns - - - - 161,000

a No gsge-height record; discharge estimsted Nov. 30, May 3, interpolated Nov. 23, 1940.
h On basls of staff~gage reading.
Note.- Canal not in operation Oct. 1-18, Dec. 1, 1939, to May 2, 1940, and after Nov. 24, 1940.




ST. MARY RIVER BASIN

17

St. Mary canal at St. Mary crossing, near Babb, Mont.

(International gaging station)

Location.~ Water-stage recorder, lat. 48°57!, long. 113°21', in NE% sec. 30, T. 37 N., ™
R. I3 W., 500 fset east of outlet of St. Mary River siphon, 9 miles northeast of *
Babb, and 10 miles downstream from intake.

Records avallable.~ 1918-40 (irrigation seasons only).

Remarks.- Records excellent.

United States and Canada under the Boundary Waters Treaty. The records

Cocgeration.- This station 1s cne of the international gaging stations maintained joint-
Y Dy

have been collected and compiled jointly with the Dominion Water and Power Bureau,
Department of Mines and Resources, Canada.

Discharge, in second-feet, 1939-40

Day| Oct. Nov. May June July Aug. Sept. | Oct. Fov.
1 - 152 - 598 6594 | 660 - 128
2 - 156 - 600 500 | 628 - 320
3 - 188 a80 598 590 | 596 - 417
4 - 274 296 594 592 | 558 - | 468
5 - 312 320 592 596 | 530 - 501
6 - 351 330 594 609 | 519 - 562
7 - 363 350 594 628 | 517 - 579
8 - 379 403 694 634 517 - 571
9 - 382 441 590 661 | 515 - 569
10 - 323 449 590 655 | 503 - 661
11 - 258 454 601 664 | 463 - 508
12 - 263 459 601 664 | 461 - 336
13 - 247 461 605 672 | 452 - 32.8
14 - 235 467 605 668 417 - -
15 - 224 468 609 672 | 365 - -
16 - 211 468 609 679 | 358 - -
17 - 192 468 605 677 | 349 - -
18 - 175 468 603 676 | 292 - -
19 - 170 467 600 677 264 - -
20| 36.5| 147 427 600 876 201 - -
211 100 25.1 76 598 6741 199 - -
22| 94 .7 445 601 674 | 198 - -
23] 94 495 600 674 | 190 - -
24 91 - 579 603 679 | 155 - -
25] 118 - 596 600 679 | 153 - -
26| 103 - 600 600 679 | 152 - -
271 121 - 598 598 691 | 152 - -
281 137 - 598 596 693 84 - -
28| 137 - 594 594 693 6.7 - -
30| 140 - 594 592 693 - 4.9 -
31| 145 - 596 - 683 - 27.0 -
Second- Run-off in
Month foot-days Maximum Minimum Mean scre-feet
1939
0ct. 20-3L,.i0uivererernorscnssvareasocnse 1,316.5 145 36.5 110 2,610
NOV. 1=22 4ouuvsnrnrvroeoeenannsasnsnes 5,017.8 379 7 228 9,950
1940
e eedeneana, 13,046 600 80 450 25,880
17,964 609 590 599 35,630
. ereereeeraay 20, 376 693 590 857 40,420
Aug. 1-29.. . e 10,454.7 660 6.7 361 20,740
0cte B0~Blavesrevonsss 31,9 27.0 4.9 16.0 63
NOVe 1ol3icueancnronrroncnonnssossesnnngss 5,542.8 579 32.8 10,990
The Period..ceiiecries crivvrnasnnnennnare - - - - 133,700

a8 No gage-height record; dlscharge estimated.

Note.- Canal not in operatlon Oct. 1-19, Nov. 23, 1939, to May 2,

effer Nov. 13, 1940.

1940, Aug. 30 to Oct. 29, and
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8t. Mary canal at Hudson Bay divide, near Browning, Mont.
(International gaging statlion)
Location.~ Water-stage recorder, lat. 48°59', long. 113°04', in sec. 5, T 37 N., R. 11
., on Blackfeet Indian Reservation, 3 miles upstream from canal outlet and 30 miles

north of Browning.

Records avallable.- 1917-40 (irrigation seasons only).

Remarks.- Records excellent.

Cooperation.- This station is one of the international gaging stations maintained joint-
Ey Dy the United States and Canada under the Boundary Waters Treaty. The records

have been collected and compiled jolntly with the Dominion Water and Power Bureau,
Department of Mines and Resources, Canada.

Discharge, in sesond-feet, May to November 1940

Day May June July Aug. Bept. | Oct. Nov.
1 - 6586 5831 679 0.8 -
2 - 591 5891 665 .1 104
3 - 591 587 | 613 o 321
4 - 588 583 574 [¢] 426
5 a274 585 587 | bH42 3 473
6 a3le 685 591 | 819 .1 617
7 324 587 620 | 613 - 566
8 363 602 635 | 611 - 587
9 410 580 646 | 507 - S0
10 440 580 657 506 - 1S
i1 462 587 664 | 479 - 0545
12 4560 589 671 468 - b50S
13 466 609 8 460 - 340
14 458 589 873 | 436 - b35
15 487 600 8761 393 - b20
16 463 602 652 369 - B10
17 463 698 686§ 3562 - -
18 465 598 684 | 326 - -
19 463 596 684 | 289 - -
20 460 598 684 | 237 - -
21 292 589 684 196 - b
22 187 594 682 194 - -
23 434 596 682 190 - -
24 630 691 686 175 - -
25 683 598 686 151 - -
26 691 596 686 | 146 - -
27 591 591 704 | 146 - -
28 591 591 701| 140 - -
29 589 591 697 66 - -
30 589 589 697 16.7 b -
31 801 - 696 6.0 - -
Second- Run-off in
Month foot-days Maximum Minipum Mean acre-feet
MY 5-3L.iuiviinenccnaneiirnanenneenensas| 12,202 591 187 456 24,380
17,767 609 580 592 35,240
20, 460 704 583 660 40, 580
10,821.7 879 5.0 349 21, 460
1.3 8 o} .22 2.6
NOVEmMDET 2=16sescsssreccnnsnensnncsnssanes 5,534 587 10 369 10,980
The perlod...............................r - - - - 132, 600

sbat):o gage-helght record; dlscharge dtermined on basis of records for the other St. ¥ery canal
atione.

; .Ztags(-:dis;hargsirelatiogiarfected bgzice.

ote.~ Canal not in operation Oct. 1. Nov. 27, 1939. to May 4, 1940, Sept. 7 to Nov. 1, and
affer Wov. 16, 1940, ’ ’ i s 5oP ’
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Swiftcurrent Creek at Many Glaclier, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°48', long. 113°38', in sec. 12, T. 35 N., R.
~, at outlet of Swiftcurrent Lake at Many Glacler, Glacler National Park, 14
miles southwest of Babb.

Drainage area.~ 31.4 square miles.
ecords avallable.- June 1912 to September 1940 (winter records incomplete).

Extrames.- Meximum discharge during year, 695 second-feet May 12 (gage height, 3.88

Teet); minimum observed, 9.6 second-feet Mar. 14-15 (gage helght, 1.46 feet).
1912-40: Maximum discharge, 2,250 second-feet June 13, 1937 (gage reight, 6.89

fest, affected by backwater from bridge); minimum observed, that of Mar. 14-15, 1940.

Remarks.- Records excellent. No diversion or regulation. This station if one of the
Thternational gaging stations maintained jointly by the United States znd Canada
under the Boundary Waters Treaty. The records have been collected and compiled
éointly with the Dominion Water and Power Bureau, Department of Mines snd Resources,
anada.

Rating table, water year 1939-40 (gage height, in feet, and discharge, in second-feet)

1.6 =20 2.0 84 3.6 549
1.7 31 2.2 131 4.0 742
1.8 45 2.6 09
1.9 63 3.0 365

Discharge, in second-feet, water year October 1939 to September 1947

Day| oect. Nov, Dec. Jan. Febdb. Mar. Apr. May June July Aug. Sept.
1 36.6 - al8.6 55.2 124 443 1t9 98 &8
2 36.6 - alS.0 35.2 161 400 1E6 91 56
3 33.8 +16.0| 8l17.4 36.6 328 418 172 89 54
4 82.4 - hl6.8 3.8 400 396 179 82 58
5 39.4 - al7.2 31.0 3286 368 158 80 74
6 42.2 - hl7.6 28,8 2563 321 177 78 76
7 40.8 - al7.2 28,8 209 277 1€4 738 69
8 36.6 - hl6.8 32.4 201 280 141 80 61
9 32.4 - al6.s 42.2 238 271 1= 80 89

10 28.8 - alb.7 48.6 372 287 129 78 56
11 28.8 - hl6.2 40.8 617 368 129 78 52
12 26.5 - al3.3 38.0 641 400 136 80 62
13 27.7 - all.5 52 519 418 148 78 54
14 29.9 - b9.6 112 436 429 148 71 107
15 27.7 - b9.6| 148 393 358 18 69 138
16 29.9 - 16.8| 134 362 302 176 63 114
17 28.8 b 26.6) 117 326 27 1& B9 28
18 28.8 - 23.3( 134 296 265 136 58 84
19 27.7 - 22.2 161 355 274 168 56 82
20 28.8 - 21.1 179 429 293 1°6 68 76
21 19.2 - 21,1} 198 407 302 119 61 9%
22 23.3 - 23.3 174 426 287 117 61 179
28 27.7 b 24.4] 166 466 232 114 63 182
24 39.4 - 26.6) 151 BO7 193 112 61 156
26 39.4 - 24.4| 136 557 193 1C8 59 181
26 35.2 - 29.9 121 549 212 €8 &8 114
33.8 - 33.8{ 119 447 204 1ce &8 98
28 32.4 E - 36.6 131 362 179 1 65 84
29 36.6 hlg.2 35.2 136 312 164 114 89 82
30 36.2 - 36.2 129 331 161 1co 69 74

31 35.2 - 36.2 - 418 - e 59 -

Per Run-off
Month Mean square

foot-days 3 le | Inches | Aore-fest

OCLODB e v vereenoccecocscsnass 1,000.6 42.2 19.2 32.8 1.03 1.19 1,980

Decomber.ssusatnscnsncatnnans - - - = - - -
Calendar year casceceen - = - - - = =

JANMUATY . cvsnesarerosacvrovane - - - - - - -

6656.4 36.6 9.8 21.5 - 635 .79 1,320

2,929.4 198 28.8 98.0| 3.12 3.48 5,810

11,7656 641 124 380 12.1 13.98 23,340
8,962 443 161 299 9.62 10.62 17,780

4,170 198 96 136 4.30 4.96 8,270

2,167 98 56 69.9| 2.23 2.87 4,300

2,671 ls2 52 89.0| 2.83 3.16 5,300

Water year seseecans - - = = - - -

t Discharge measurement.
a No gage-helght record; discharge interpolated.
h Computed from staff-gage reading.
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Sherburne Lake Reservoir at Sherburne, Mont.

Location.- Water-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R. 15
.» 1N gate house at Sherburne Dam on Swiftcurrent Creek, about 6 miles southwest of
Babb, Zero of gage 1s 4,700.0 feet above mean sea level. *
Dralnage area.- 64 square miles,
ecords available.- May to June 1915, May 1917 to September 1918, June 1921 to September
- 2
Extremes.- Maximum contents during year, 50,200 acre~feet June 23 (elevation, 4,778.20
; minimm observed, 1,900 acre-feet Sept. 2, 3 (elevation, 4,730.4 feet$.
1915, 1917-18, 1921-40: Maximum contents, 60,420 acre-feet June 20, 1925 (ele-
Re "zgéon,k(lézg%?rr?et}; nodugable contents at times.

.- Re 8 formed by earth~fill dam completed in 1921, storage began in 1919.
Capacity, 66,100 acre-feet between elevations 4,'756 (6 feet abo*;e lowegt ou%let ga%e
s11l) and 4,788 feet (crest of spiliway) above mean sea level. Stream bed above gates
g{g:ﬁnﬁgrzﬁhdﬁgéegg stog?ge totsill elevation. Dead storage negligible. Figures

r usable contents. Water e
Brodect of Buresn of Ressanle con t i1s used for Iirrigation on Milk River
Cooperation.- Daily gage readings furnished by Bureau of Reclamatlon,

Capscity table (elevation, in feet, and contents, in acre-feet)

4,726 0 4,731 2,230 4,740 8,340 4,760 26,900
4,727 340 4,732 2,820 4,744 11,800 4,765 52:600
4,728 730 4,734 4,090 4,748 14,900 4,770 38,700
4,729 1,180 4,736 5,440 4,752 18,700 4,775 45,500
4,730 1,630 4,738 6,860 4,756 22,600 4,780 53,000

Contents, in acre-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mor. Apr. May June July Aug. Sept.
1| 6,128| 7,371 3,316 - - - - 21,100 42,8001 46,295| 14,468 1,928
21 6,241 7,208 3,378 - - 11,420 - 21,400 43,370 45,570 13,600 1,900
3| 6,342| 6,644| 3,570 8,190] 9,880 ~ 14,000{ 21,700| 44,450 | 44,555 12,804| 1,900
4| 6,435| 6,000| 3,765 - - - 4 22,200 465,320 | 44,165} 12,012| 2,496
6{ 6,616 6,372 - - - - - 22,710 45,962 | 43,440] 11,228 2,643
6f 6,745| 4,693 - 8,416 - - 14,450 22,930| 46,368 | 42,535 10,356] 2,882
7{ 6,846] 3,830 - - - - - 22,930] 46,690 41,664 9,443 3,099
8! 6,911| 3,318 - - - - - 22,930( 47,080| 40,650] 8,492 3,264
9f 6,991 > 3,960 - - 11,900 - 22,9301 47,366] 39,493; 7,517 3,378

10} 7,108| 2,044 - ~ | 10,200 z - 22,500| 47,675| 38,268| 6,788 3,570

11] 7,218 2,761 - - - - = 22,400 47,875| 37,076 6,428 3,700

12 7,983| 2,761 - - - - - 24,540 48,3566| 35,979, 65,560 3,896

13| 7,349 2,702 - 8,872 - - 15,170{ 26,152| 48,760| 34,744| 5,168 4,090

14| 7,422] 2,643 - - - - h4 27,395 49,180 33,675 4,964| 4,358

18 7,502 2,625 - - - - - 28,418| 49,465| 32,677 4,425| 4,559

16{ 7,612| 2,584 5,790 - - | 12,220{ -~ 29,400/ 49,585| 31,604 3,960 4,528

17y 7,782 2,466 - - 10,636 - - 30,322} 49,660} 30,697| 3,670 6,236

18| 7,920f 2,407 - - - - 31,070 40,705| 29,B44{ 3,378| 5,372

19| 8,115 2,378 - - - - 17,610] 31,976 49,720) 28,484} 3,316| 5,720

20! 8,062| 2,348 - 9,178 - - 17,900| 33,040 49,826 27,450 2,820 5,560

21| 7,988 2,407 - - - - 18,400| 33,760| 49,930| 26,438 2,884 6,070

22| 7,942 2,496 - - - - 18,970| 34,288| 60,156| 25,400| 2,407| 6,572

23| wv,905| 2,554| 6,428] 9,256 ~ | 12,840| 19,330| 34,991| 50,125| 24,283| 2,289| 7,006

24; 7,838 2,643 - - | 10,780  ~ 19,600 36,096| 49,900| 23,106 2,230| 7,517

25| 7,7s8| 2,761 - - - - 20,000| 37,328 49,600| 21,980| 2,176| 7,890

26| v,7s8| 2,820 - - - - 20,600| 38,726| 49,300] 20,850| 2,065 s,266

27! w7,740| 2,913 - 9,412 - - 20,700| 39,596| 48,910| 19,830| 2,010 8,568

28 7,740| 3,008 - - - - 20,800| 40,506| 48,386| 1s,808| 1,982| 8,796

29| 7,710| 3,068 - - - - 20,900( 41,37s| 47,765| 17,682 1,9656| 9,024

30| w7,517| 3,192 7,371 - - 13,600! 21,000| 41,625| 47,020( 16,560{ 1,955 9,266

31| 7,386 - - - - - - 42,041| -~ 15,422 1,928 -

Monthly elevation and contents, water year October 1939 to September 1940
Month Elevation Contents Change 1n contents
(feet) (acre~feet) during month
(acre-feet)
Septe30esecvsecccconranerecs 36.86 8,038 -
Oct. 31.. 38.72 7,386 +1,351
Nov. 30 32.60 3,192 -4,194
Dece 3levecvcssncene - 7,576 +4,384
Calendar year 1939...... - - +4,669
Jan. - a9, 680 +2,104
Feb. - all,237 +1,587
Mar. - al3,700 +2,463
Apr. 54.40 21,000 +7,300
MAY Blececcessssscesns 72,57 42,041 +21,041
June 30sscoecscnocncses 76.08 47,020 +4,979
July Bleceacesanes 48,58 15,422 ~31,598
Aug. 31.. 30.45 1,928 ~13,494
Septs 30ccievccrovenccversos 41.20 9,266 +7,328
Water year 1939-40........4. - - +3,221

& No elevatlon; contents Interpolated.

Note.~ Contents computed from gage-height graph through observer's readings
Oct, 1-31 and Aug. 10-13; observer's daily 7 a.m. readings Nov. 1 to May 1l and
Aug. 14 to Sept. 30.
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Swiftcurrent Creek at Sherburne, Mont.

(International gaging station)

Location.- Water-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R. 15
s 0 feet downstream from spillway of Sherburne Lake Dam at Sherburne.

Dralnage area.- 64 square miles.
ReCords avallable.- July 1912 to September 1940 (winter records incomplste).

EXtremes .- Maximum discharge during year, 760 second-feet July 26 (gage height, 5.02
eet]; no rlow Oct. 15-19 (gages in dam closed).
1912-40: Maximum discharge, 2,280 second-feet June 17, 1916 (gage height, 7.83
feet); no flow at times' when gates in dam were closed.
Remarks.- Records excellent except those for period for which once-daily gage readings
were used, which are good, and those for perlods of ice effect or no gage-height
é‘ecord, which are fair. No diversions. Flow regulated by operation of gates at

am.

Cooperation.- This station is one of the international zaging stations maintained jointly
Ey The United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau,
Department of Mines and Resources, Canada.

Rating tables, water year 1939-40 (gage helght, in feet, and discharge, In second-feet)

Oct. 1 to Nov. 17 Apr. 1 to Sept. 30
0.3 0.0 1.2 10 2.0 46 le4 14 2.0 47 3.6 279
o4 4 1.3 12 2.3 75 1.6 17 2.2 66 4.0 398
] 1 1.4 15 2.6 112 l.6 21 2.5 102 4.5 544
«& 2 1.5 18 3.0 178 1.7 26 2.8 149 5.0 750
S 4 1.6 22 3.6 276 1.8 32 .1 200 5.4 959
1.0 &6 1.8 33 4.0 396 Note.~ Same s preceding table
below 1.4 feet.
Discharge, in second-feet, water year October 1939 to September 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. | 8ept.
1 0.4 116 o7 270 B6R 621 69
2 .4 264 146 143 567 514 68
3 .3 401 238 2.7 576 502 44.0
4 2 391 208 78 596 459 2.8
5 .3 375 350 186 622 474 3.1
hbo.5
6 3 404 419 217 661 474 2.7
7| .2 326 481 217 66R 489 2.3
8 .2 241 446 217 685~ 486 2.2
9 2 162 443 217 703 471 2.1
10 2 120 443 270 712 468 2.2
11 .2 127 307 312 72r 474 2.1
12 .2 133 96 316 731 454 2.0
13 .2 122 bbl.0 2.1| 317 741 401 2.2
14 o1 116 2.0 315 745 556 2.3
15 0 98 1.3 317 751 306 1.7
16 o 81 1.1} 317 712 248 1.3
17 Q al.4 1.1 317 703 223 1.0
18 Q - 1.0} 317 694 184 .9
19 0 - hl.4 9| 319 690 186 .9
36.2 - hl.4 <9 319 681 180 .8
21 56 - hi.4f 118 319 668 146 .9
22 46.8 - hl.4| 315 319 687 126 .9
23 47.6 - hl.4| 252 526 726 106 9
24 64 - hl.4| 125 362 77 97 .9
25 73 - hl.4 390 708 20 9
26 73 - hl.4 2.4} 408 731 84 +6
27 73 - 1149 2.2] 439 756 70 .7
28 73 - hl49 2.2 471 728 22 -8
29 73 - hl49 151 bl6 717 76 8
30 98 - he7 324 669 708 72 -8
21| 118 - - 324 - T 70 -
8 . Per square|Run-off in
Month fo::S:‘:ye Maximum Minimum Mean mile inches
OCEODET M o s v ysrranvsrsnnsecsonens 834.0 118 0o 26.9 1,650
November. 1-17, ceevrerseneas 3,528 404 71 208 7,000
December e escrearsansnnnannass - - - - -
Calendar year carecsiennes - - - - -
LS IREE o 2 = - - - -
February. - - - - -
Marche..ioeaversnervonnenens - - - 3
= o 569.4 149 - 18.0 1,130
May.. 5,473.2 461 9 177 10, 860
9,101.7 569 2.7 303 18,0860
21,304 745 569 687 42,260
9,028 621 70 291 17,910
September.....iceeercerccnccnnes 221.8 69 -6 7.39
Water year tescereranan b - - - -

& No gage-helght record; discharge estimated.
b Stage-discharge relation affected by ice.
h Computed from staff-gage reading.
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Otter Tall River near Detrolt Lakes, Minn.

v

Location.- Water-stage recorder and concrete control, lat. 46°50°, long. 95°42', in sec.
, T. N., R. 40 W., 5 miles downstream from Height of Land Lake and 7% miles east
of cilty of Detrolt Lakes.

Drainage area.- 270 square miles.
Records available.- March 1937 to September 1940.

Extremes.- Maximum dally discharge during year, 42 second-feet Sept. 21, 22; miximum
gage helght observed, 5.30 feet Apr. 6, ice Jam; minimum dally discharge, 0.1 second-
foot Mar., 23.

1937-40: Maximum daily discharge, 90 second-feet Mar. 23, 24, 1939; minimum daily,
that of Mar. 23, 1940.

Remarks.- Records good except those for periods of ice effect or no gage-helght record,
and those below 5 second-feet, which are poor. Flow partly regulated by dams at
Minnesota Department of Conservation on several lakes above statlon.

Rating table, water year 1939-40, except perlods of 1lce effect (gage helght, in feet,
and discharge, in second-feet)

2.6 0 2.8 4.0 3.4 36
2.6 5 3.0 10.2 3.6 59
2.7 2.0 3.2 20.8

Discharge, in second-feet, water year October 1939 to September 1940

Day| oOct. Nov. Dec., Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 35 26 26 a0.7 2.8 1.0 2.8 a0¢6 0.6
2 35 b24 b24 al.0 1.2 2.2 2.9 2.5 +5
3 36 b24 b24 a0.6 a2.0 37 3.2 5.9 el.6 o4
4 35 28 b2l a1.0 a5.0 1.0 2.4 2.4 2.6 Y
5 37 #030 2¢ 12 al0 1.0 2.6 3.2 2.4 .3

a

8 37 32 23 *.8 b26 1.6 1.0 2.4 3 2

7 37 32 23 b22 1.8 o7 2.2 a.3 2

8 36 32 23 #b.8 #b19 1.6 & 1.8 2.2 o2

9 36 32 23 ©10 1.4 6 1.4 2 3

10 36 b32 22 b4.0 1.4 o7 1.3 a.3 4

11 36 b32 22] #bll ot 2.6 1.2 3.2 1.0 a.3 o4

12 36 b32 21y bl2 2.6 o7 3e4 .8 3 3

13 36 31 20 bl2 2.8 W7 2.8 o7 2.2 3

14 36 31 b20f bll 3.8 1.0 2.2 1.7 2 841
15 36 31 b20{ 8.0/} .8 ) 2.4 .8 2.0 1.0 1.8/ 18
16 36 30 ble 2.0 ] 2.2 o7 o7 26
17 35 30 blé 3.0 5 2.8 2.5 6 33
18 35 29 b14 a6.0 3.8 .8 2.2 2.2 o6 35
19 34 29 bl4 2.2 3.2 7 2.0 1.8 3] 37
20 34 29 bl4 * 4.8 1.0 1.8 1.3 5 40
21 32 27 bl4 2.4 1.3 2.4 .8 Iz 42
22 31 27 bls \ .0 1.0 2.2 .8 4 42
23 31 26 bls a4.0 *e1 1.4 8 2.0 5 5 7
24 31 26 bl5| 1. 1.0 1.6 3 5 26
25 32 26 bls s 1.4 2.6 1.3 3 5 35

a.

26 30 26 bl4 ? 8.3 3.4 3.4 1.2 o4 +5 33
27 30 26 b4 2.0 3.4 1.4 o4 5 30
28 29 26 el o0 3.4 3.0 3.6 5 .8 29
29 2s 26 bl4 3.6 1.0 5.6 8 5 28
30 27 25 b1l3 - #b.5 2.6 +8 4.0 4 .5 27
31 28 - al3 - 2.6 - 1.2 - aed .5 -

Month :ﬁgii’gﬁ;s Maximum Minimum Mean ﬁ‘;’;‘;‘:ﬁ e%:n

OCtOberes acravecesecrctarsoncessarecnsnnns 1,040 37 26 33.5 2,080

vensusenns 8656 32 24 2.5 1,700

DeCemberscsuesesvorsvrscavcossnstsonccncncs 570 26 13 18.4 1,130

Calendar year 1939..c..ccceuvrcvrvocvssne ©,671.7 90 7 23.8 17,200

JANUALY .o coeooseonercacsscenorasseroananse 236.0 - - 7.81 468

23.0 - - »79 46

11.5 - - «37 23

154.9 26 - 5.18 307

45.0 3.8 «5 1.45 89

64.8 5.6 5 2.16 129

47.2 5.9 3 1.52 94

16.8 1.8 2 «51 31

SOptemberectetreccrscenscecccrncnsvonsnons 530.8 42 2 7.7 1,080

Water year 1939=40....0uecenscacncanons 3,593.8 42 - 9.82 7,130

# Winter dlscharge measurement made on this day.

a No gage-height record; dlscharge computed on basls of weather records
of dam at outlet of Height of Land Lake.

b Stege~discharge relation affeoted by ice,

and record of operation
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Qtter Tail River beléw Pelican River, near Fergus Falls, Minw.

Location,- Water-stage recorder, lat. 46°13'45", long. 96°07'00", in SWi se>. 20, T. 132
>, R. 43 W., 500 feet downstream from Dayton Hollow Dam, 5 miles downstream from
Pelican River, and 5 miles southwest of city of Fergus Falls.

Drainage area.- 1,810 square mlles,

Records avallable.- November 1933 to September 1940. October 1930 to November 1933 at
site 4 miles downstream.

Extremes.- Maximum discharge during year, 600 second-feet Sept. 2 (gage helght, 3.28
8et, affected by backwater from aquatic growth); minimum, 2.8 second-fest (regulated)
Sept. 10 (gage helght, 1.0l feet); minimum daily, 4.0 second-feet Sept. 15.
1930-40: Maximum discharge, 810 second-feet Dec. 11, 1930; minimum, 1.0 second-
foot May 2, 1934, Sept. 30, 1935; minimum daily, 1.6 second-feet Feb. 7, 1937.

Remarks.~ Records good. Flow completely regulated by power plants above stitions.

Dischargs, in second-feet, water year October 1939 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
il 4 23 26 a7.0| 23 40 141 458 s88| 63 16 24
2 6.2 24 22 al8 24 43 140 290 232] 66 16 32
3| 16 23 12 al? 23 27 215 148 275] 59 14 22
4 17 29 19 al7 8.0 42 183 156 280] 9.5 14 27
5| 18 21 19 al8 24 34 147 253 264 43 42 34
6 7.6| 27 24 al6 24 46 162 262 e78| 32 35 18
7( 28 27 19 a7.0| 20 46 178 272 2vs| 11 26 7.6
8l 20 24 20 a7,0| 23 41 188 272 209 26 30 18
9 15 23 20 al7 23 265 230 325 20| 25 7.6} 37

10} 18 24 7.6| abls 26 226 243 254 134f 30 7.1 25
11 30 22 17 al6 10 238 21 276 141 21 7.1 26
12t 15 20 15 al?7 25 238 124 200 164| 20 7.6/ 38
13| 26 27 15 al? 32 45 195 168 9.5 26 26
14 20 27 15 a7.0[ 40 44 74 323 179 9.5 19 29

15| 16 27 14 219 34 44 129 364 184| 14 27 4.0
16 20 23 16 a24 36 43 202 362 35| 10 18 25
17 15 25 6.6) a22 40 27 167 342 79| 23 6.6 26
18 25 25 17 a22 39 45 116 326 92| 29 30 27
19 19 11 19 a22 51 46 126 246 90| 28 24 28
20 19 23 17 a22 41 43 136 332 74| 9.5 22 26
21 8.8 =24 17 a7.0] 41 41 44 509 72| 24 11 26
22 25 24 23 220 44 40 168 408 49| 79 61 16
23 19 23 24 a22 41 46 168 363 49| 72 8.0{ =21
24 19 27 6.2 a22 42 14 135 313 65| 24 14 18
25 20 26 6.2 a22 29 43 137 280 84| 40 6.6] 14
26 22 11 22 ag2 41 31 60 186 56| 26 18 19
27 27 20 19 23 40 24 146 335 45| 17 20 19
28 16 12 22 9.5 43 56 203 345 54| 22 19 15

29 25 23 20 24 42 75 232 379 66| 15 19 5.8
301 13 9.5| aR4 22 - 126 393 345 10| 20 25 17
31 20 - a22 24 - 69 - 352 -] 18 5.8 -

Second~ Run-off in

Month foot-days Maxipum Minimum Mean acre-feet

OCEODET e 4 s eesnasar-soascrontarsnsossnnnne 613.6 41 6.2 19.8 1,220

November..... 674.5 29 9.5 22.5 1,340

DECOIDOT e« v sveaansrsansonsrunnsasssenanns 545.6 26 6.2 17.6 1,080

Calendar yoar 1939 .ceueuerarecenrecnssns 32,709.2 482 3.5 89.6 64,0870

JBNUBT Yo cosrvancossvorssnevarsacanasavsnss 547.5 24 7.0 17.7 1,090

929 51 8.0 32.0 1,840

1,387 126 14 44,7 2,750

4,996 593 a4 167 9,910

9,577 509 148 309 19,000

4,111 388 10 137 8,150

882 79 9.5 28.4 1,750

ugust. . . 602.4 61 5.8 19.4 1,190

BOPLEMDET s ¢ vevsrarassassrarsesaranssnssoae 669.4 38 4.0 22,3 1,330

Water year 1959=40....eveereurerasesnses] 25,635.0 509 4.0 69.8 50,650

& No gage~-helght record; dilascharge computed on basis of power-plant records.

b Stage~discharge relation affected by ice.

Note.- Backwater from aquatic growth July 26 to Sept. 30; discharge computed on basis of gage
heIghts and two discharge mea
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Red River of the North at Fargo, N. Dak.

Location.- Staff gage, lat. 46°52'10", long. 96°47'00", in sec. 7, T. 139 N., R. 48 W.,
Just upstream from Island Park Dam in Fargo and 10 mlles upstream from Shayenne River.
Datum of gage 1s 870.00 feet above mean sea level (general adjustment of 1912).

Drainage area.- 6,940 square miles (revised).

Reco%s' avallable,.- May 1901 to September 1940.

Average discharge.- 38 years (1902-40), 411 second-feet.

Extremes.- MaxImum discharge observed during year, 1,030 second-feet Apr. 8, discharge
measurement (gage height, 9.63 feet); no flow at times.

1901-40: Maximum discharge observed, 7,740 second-feet July 11, 1916 (gage helight,
21,04 feet, present datum); maximum gage height observed, 23.6 feet (pressnt datum
Apr. 6, 1915, affected by ice; no flow for many days in each year of perlod 1932-40.

Maximum stage known, 40.1 feet Apr. 7, 1897, U. 8. Weather Bureau gage, zerc of
which 18 863.5 feet above mean sea level (general adjustment of 1912).

Remarks.- Records good except those below 10 second-feet, which are fair. Gige read
once dally. Flow partly regulated by several lakes in Otter Tail River Biasin and
municipal pools created by dams in channel of Red River. Figures of dally discharge
do not include diversion by city of Fargo.

Rating tables, water year 1939-40, except pericds of ice effect (gage height, in feet,
and discharge, in second-feet)
(Shifting-control method used Oct. 14 te Kov. 19, Nov. 21 to Dec. 12)

Octe 1 to Jan. 24 Jan. 25 to Sept. 30
7.2 0 7.5 21 Te2 o] 7.8 8 8.8 460
7.3 o4 7.6 36 7.3 o4 8.0 128 9.2 695
Ted 8.4 Ted 9.0 8.2 193 2.6 970
7.6 40 8.4 270
Discharge, in second-feet, water year Octcber 1939 to September 1940
Day| Oot. ¥ov. Dec. Jan. Peb. Mar. Apr. Moy June July Aug, Sept.
1 0 16 18 bB6.0 b3.0 18 56 193 382 &6 T3 [o]
2 0 18 i8 b3.6 bed 18 67 270 407 51 9.0 [o]
3 ] 20 18 be3 20 101 368 382 42 20 Q
4 [+] % 17 b0 ©o 21 558 468 382 30 1z Qo
5 o 2 16 ] ba4 20 650 516 407 27 10 (]
6 o 16 16 o] o 27 830 421 513 20 9.0 [+]
7 ] 18 18 o] bO 30 970 270 270 21 73 ]
8 ] 18 kX [} O 36 970 215 313 24 2.1 1]
I} o 20 1 ] bed 37 970 270 336 24 1.0 o]
10 o 16 1w (o] b3.0 34 200 313 292 20 T3 4]
1n ] 17 17 Q b4.8 37 796 336 18 4.7 [+]
12 ] 13 w o] b7.5 38 695 336 16 -] Q
13 o 13 17 0 2.0 44 606 368 12 2.1 ]
14 4.4 13 16 b0 9.0 48 546 368 10 W1 "]
15 15 16 185 b0 10 46 €75 368 9.0 Q (]
16 12 16 12 b0 8.1 40 605 358 10 "] (4]
17 13 17 13 0 9.0 38 546 407| 14 4] o
pt:1 17 17 bls o] 9.0 42 434 460 16 [+] 4]
19 20 18} bl7 2} 12 42 358 488 9.0 0 [
20 21 201 b7 [+] 16 50 336 488 743 6 Q
21 20 20| bl6 0 15 50 292 460 e ] /]
22 17 20| b12 o] 15 38 226 434/ 1.2 [+] 0
23 20 20| bl2 o] 15 50 200] 382 ] Q o
24 18 20 b8.6 o] 16 48 186 460 0 o] ]
26 1le 21 b9.5 2.2 16 53 149 546 0 Q [+]
26 1 20 9.5 b6.5 16 &0 176 516 [+ o] [+3
27 18 18 b7.5 b4.8 18 50 230 460! ] o] o]
28 21 18 b8.5 b3 20 51 212 434 1.6 [+] ]
29 20 17 bB.6 b4.8 20 57 200 336 8.1 o [}
30 18 pis b7.5 b3.0 - 56 162 292 Te o] o]
31 18 - 6.0 bl.3 - 566 - 336 10 o4 -
Ob A4justed for
served Diverslon diversion
Month (acz?- o P "
Second. Run-off in{ feet)# {Run-of Mean in
foot-days | Meximum |Minlmum Mesn | oo reer acre-feet | gec,-rt.
306.4 21 [+] 9,86 606 237 843 13.7
621 21 12 17.4 1,030 217 1,260 21.0
December..cceesuiases 433.6 18 6.0 14.0 s60 195 1,060 17.2
Calendar year 1939 66,5636.9| 3,600 o] 182 128,014 - - -
33.5 5.5 Q 1.08| 66 206 271 4.41
248.6 20 0 8.57 493 190 68 11.9
1,242 57 18 40.1 2,460 208 2.870 43.4
13,399 970 55 447 26,680 206 26.790 450
11,917 546 193 384 23,640 258 23.900 389
JUN@.evceersoarnasae | D,564 407 53 185 11,040 291 11,330 190
JUlFoeevnocacsoananns 469.1 65 o] 16.1 930 335 1.260 20.5
Agusteceecciraciecns 99.3 20 "] 5420 197 236 433 704
Septembers...ecceeces o o 0 o] 270 270 4.54
VWater year 1939-~40 | 34,232.4 870 Q 93.5 67,902 2,846 70,760 97.5
# Diversion by city of Fargoe pumping plant.
b Staege-discharge relation affected by ice.
Note.~ Shifting control or backwater from debris on control Oct. 14 to Nov. 21 to Dec. 12; dis-

charge computed on basis of two discharge measursments and gage heights.
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_ Red River of the North at Grand Forks, II. Dak.

Location.- Water-stage recorder, lat. 47°56', long. 97°03', in SEiNE% sec. 33 (revised) T.
.» R. 50 W., in Grand Forks, 2 miles downstream-from Red Lake River. Datum of
gage is 778.42 feet above mean sea level (general adjustment of 1929).
Drainage area.- 30,200 square mlles (includes 3,940 square miles in closed Devils Lake
Bas%nf.

Records available.~ May 1901 to September 1940 in reports of U. S. Geological Survey.
DT 0 November 1912 in report of Minnesota State Drainage Commisszion.

Average discharge.~ 58 years, 2,096 second-feet.

Extremes.- Maximum daily discharge during year, 10,000 second-feet Apr. 18; maximm gage
e , 21.88 feet (affected by ice) Apr. 18; minimum discharge, 94 second-feet Sept. 8.
1882-1940: Maximum discharge observed, 43,000 second-feet Apr. 10, 1897 (gage
height, 50.2 feet), from rating curve extended above 32,000 second-feet; minimum
discharge, 2.4 second-feet Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual regulation
during repair of dam at Grand Forkss.

Remarks.- Records excellent except those for periods of backwater from aquatic vegetation,

" 1c are good, and those for periods of ice effect or missing gage heights, which are
alr.

Discharge, 1n second-feet, water year October 1939 to September 1940

Day| Oect. Nov. Dec. Jah. Feb. Mar., Apr. May June July Aug. Sept.
1 296 319 371 190 170 220 320| 2,390| 1,390 553 165 200
2 296 319 358 160 170 200 340 2,350 1,310 428 270 175
3 296 274 4300 130 170 200 420 2,380 1,310 443 300 175
4 296 259 a350 150 160 190 §00| 2,350 1,160 490 _70 185
5 344 267 a300 160 160 190 550 2,390 1,240 474 250 150
] 401 239 248 200 140 220 760 2,390 1,200 382 260 1os
7 433 #208 256 190 160 240 1,200 2,430 1,240 334 290 108
8 371 292 332 150 160 200| #1,600| 2,430| 1,270 325 350 165
9 386 433 417 140 #160 200 2,600 2,350 1,240 268 330 185

10 319 386 433 120 150 220 4,000 2,220 1,240 3256 260 220
11 294 281 358 140 150 200 5,000 2,050 1,120 346 225 250
12 358 261 319 160 180 220 5,500 1,970 1,160 370 205 180
13 318 235 320 #160 150 220| #6,000 1,930 1,120 286 185 176
14 332 212 300 140 160 *#220 7,000 1,880 1,080 222 165 160
15 276 242 280 150 180 200 7,500 1,970 1,080 167 170 150
18 308 332 *#260 1350 180 200 8,500 1,880 1,010 214 155 135
N 296 386 2s0 150 160 220| #9,000 1,840 974 292 135 125
1s 308 371 300 170 160 220| 10,000 1,800 833 209 135 150
19 332 386 320 160 140 240 9,000 1,800 816 205 170 140
20 344 386 320 160 160 240| 7,500 1,760 682 248 190 125
21 319 386 300 180 180 240| 6,000 1,760 682 237 155 130
22 308 358 240 190 200 220 5,000 1,930 698 254 155 170
235 319 401 220 160 180 240f 4,400f 1,800 682 320 160 185
24 308 417 180 160 170 240} 3,600 1,720 698 290 150 145
25 289 417 170 170 180 240| %3,270 1,590 649 350 130 165
26 308 417 180 170 190 240 3,020| 1,590 633 360 145 200
27 308 371 200 190 200 260| 2,780! 1,550 601 220 160 185
2s 308 2410 200 170 190 260 2,560 1,550 569 200 200 185
29 319 a430 200 160 220 260| 2,430 1,630 569 140 320 235
30 332 a370 240 150 - 300 2,300 1,510 569 125 300 260

31 308 - 200 160 - 340 - 1,430 - 120 220 -
Second- Run-off in

Month foot-days Maximum Minlrum Mean acre-feet
OctobOrescssesreenovsnns 10,031 433 276 324 19,900
November 10,065 433 208 336 19,960
December...ceveovovanee 8,752 433 170 282 17,360
Calendar year 1939....ceverevevnrsrennne 221,777 6,500 6s 608 439,850
JBNUATY e s sseesrosnrosnosssnossnsucosanne 5,000 200 120 161 9,920
4,930 220 140 170 9,780
. 7,100 340 190 229 14,080
Aprileccescevense 122,640 10,000 320 4,088 243,300
MaYeaevooeroercan 60,590 2,430 1,430 1,955 120,200
JUun@rereessncanan 28,825 1,390 569 961 57,170
Jul¥eseaccnsacens 9,197 553 120 297 18,240
Augustecoe. 6,575 350 130 212 13,040
September.... 5,121 260 108 1im 10,160
Water year 1939-40.....c00ciuiciennnnsnn 278,826 10,000 108 762 553,110

# Winter discharge measurement made on this day.

a No gage-helght record; discharge computed cn basis of record for station on th> Red Lake River
at Crookston, Minn.

Note.- Stage-dlscharge relatlon affected by 1ce Dec. 13 to Apr. 18. Stage-dischnrge relation
affected by aquatic vegetatlon July 23 to Sept. 30; dlscharge computed on basis of three discharge
measurements, gage helghts, and records for the station on Red Lake River at Crook+fon, Mimn.

4685450 - 42 -3
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Red River of the North at Emerson, Manitoba
(International Gaging Station)

Location.- Chain gage, lat. 49°00'30", long. 97°13'00", on Canadlan National Ry. bridge
Il; CEﬁergot;. Zero or gage 1s at mean sea level (adjustment of 1928 by Geodetic Survey
of Canada).

Drainage area.- 40,200 square miles (revised), including 3,940 square miles of closed
Dev%Is Take Basin.

Records avallable.- March to November 1902 and October 1929 to September 1940 in reports
eoTogical Survey. May 1912 to September 1829 in reports of Dominion Water
and Power Bureau, Department of Mines and Resources, Canada.

Average discharge.~ 27 years (1913-40), 1,873 second-feet.
Extremes.- Maximum discharge observed during year, 14,600 second-feet Apr. 21 (elevation,
N feet, affected by ice); minimum observed, 95 second-feet Jan. 18.
1912-40: Maximum dally discharge observed, 46 200 second-feet Apr. 24, 1916 (ele-
vation, 785.16 feet); minimum observed, 0.9 second—foot Feb. 6-8, 1937.

Remarks.~ Records good except those for period of ic¢e effect, which are poor. Gage
T Tead once daily,

Cooperation.- This station is one of the international gaging stations maintained by
(E.anaaa under agreement with the United States.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 288 367 334 145 123 180 253| 3,300] 1,540 561 356 200
2 285 451 213 155 135 190 253| 2,940| 1,530 521 312 232
3 285 460 295 #162 138 195 243 2,830 1,480 506 262 292
4 304 457 316 165 130 203 248 2,720} 1,410 491 238 305
5 343 451 331 163 *#126 208 245| 2,870 »550 476 238 250
6 352 475 313 160 123 225 238| 2,640| 1,300 446 250 250
7 355 #504 #3056 145 136 225 238| 2,670| 1,220 401 305 200
s 365 460 304 125 116 220 236 2,570 1,210 401 556 190
9 355 376 275 103 150 215 255| 2,640( 7,210 416 335 170

10 388 316 275 105 153 210 328| 2,660 1,190 407 341 158
11 394 298 293 138 145 220 #740 2,820 1,240 380 326 144
12 421 250 260 170 143 23 1,520 2,530| 1,240 356 338 130
13 427 228 278 180 143 233| 2,970 2,400{ 1,220 326 356 118
14 424 285 295 170 146 230 3,860| 2,260( 1,170 300 356 158
15 361 397 316 145 145 %221} 6,200 2,170{ 1,130 312 312 225
16 349 448 301 118 148 228| 7,300 2,050{ 1,120 335 300 238
i 373 448 270 115 155 22 8,600 1,990 1,080 336 280 250
18 358 400 268 95 155 225( 10,800{ 2,000} 1,060 318 262 200
19 358 334 307 125 160 193} 11,400{ 1,980{ 1,020 288 232 176
20 328 304 322 118 160 230| 13,800 1,940 970 282 200 164
21 331 365 #314 110 165 266 14,600 1,590 938 275 180 146
22 340 411 298 #104 170 263(%#13,100 1,870 849 270 164 142
23 355 421 283 110 168 225( 11,700 1,840 e 262 164 138
24 382 400 290 123 168 220| 9,970 1,540 684 250 175 134
25 373 316 285 135 148 228| 8,410| 1,860 642 250 195 130
26 343 263 258 136 143 230 6,550 1,860 622 250 196 134
27 365 412 263 140 *162 255| 5,760] 1,780 632 268 180 164
28 361 463 220 145 175 230 4,890 1,710 608 312 180 180
29 352 421 195 138 183 #263| 4,170 1,640 587 329 180 176
30 #346 364 168 128 - 255| 3,660 1,620 566 371 164 182

31 427 - 143 123 - 245 - 1,590 - 389 176 -
Second- Run-off in

Month foot-days Max1imum ¥inimum Mean acpo-foot

11,068 427 285 357 21,950

11,535 504 228 384 22,880

8,618 334 143 278 17,090

251,088 6,700 118 688 498,000

4,193 180 95 135 8,320

4,299 183 115 148 8,530

6,950 265 180 224 13,790

152,536 14,600 235 5,085 302,600

69,180 3,300 1,590 2,252 137,200

31,590 1,540 566 1,053 62,660

11,074 551 250 357 21,960

AUBUStecrrraanvreceavascarassrosssresvanna 7,907 356 164 255 15,680
Septombericcscecnteeroarectracccosioannns 5,604 305 118 187 11,120
Water year 1939-40..cevvreacecrececraras 324,554 14,600 95 887 643,800

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 6 to Apr. 21.
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Bols des Sioux River near Falrmount, N. Dak.

Location.- Chain gage, lat. 46°03'00", long. 96°33'25", on line between secs. 22 and 27,
T. 130 N., R. 47 W., at bridge on Minnesota highway 55, and North Dakota highway 11,
three-quarters of a mile upstream from Minneapolls, St. Paul, & Sault Ste. Marie Ry.
bridge, 2 mlles east of Fairmount, 5 miles west of Tenney, Minn., and 15 miles down-
stream from Lake Traverse. Datum of gage 1s 952.13 feet above mean se: level (general
adjustment of 1912). Prior to Mar. 29, 1940, staff gage at rallway bridge three-
quarters of a mile downstream at datum 8.95 feet higher.

Drainage area.- 1,560 square mlles (revised).
Records avallable.- April 1919 to September 1940.
Average discharge.- 20 years (1920-40), 5.54 second-feet.

Extremes.- Flow less than 0.1 second-foot throughout year.

T0T9-40: Maximum discharge, 390 second-feet Apr. 22, 1922 (gage helght, 5.7 feet
gite and datum then in use); maximum gage helght, 5.9 feet Mar. 26, 27, 1939, site and
datum then in use; no flow durlng parts of several years.

Maximumm stage known, 9.0 feet April 1916, site and datum then in use.

Remarks.- Records poor. Gage read once dally when water stood in channel. Flow less
than 0.1 second-foot durlng water year1940,
Followling are the figures of discharge in second-feet for the calencar year 1939.

Second=foot=days.eseccs.. +eeS31,9
Maximummne coevsooneenns
Minimum...... teererenas
Mean..s.essas . tesesrecanae2e28

Run~off in aore-’-f;et. eeresl, 650

Mustinka River above Wheaton, Minn.

Location.- Chain gage, lat. 45°49', long. 96°29', on line between secs. 7 and 8, T. 127
.2 R. W., 1 mile upstream from Chicago, Milwaukee, St. Paul & Pacific R. R. brildge,’
1% miles northeast of Wheaton and, 8 miles upstream from mouth.

Dralnage area.- 834 square miles (revised).

Records available.- March to September 1917, June 1919 to September 1924, and March 1931
To September 1940. June to November 1916, at site 3% miles downstream.

Extremes.- Maximum daily discharge during year, 338 second-feet Apr. 2; meximum gage
e observed, S.0S feet Apr. 2, affected by ice; no flow for several months.
1917, 1919-24, 1931-40: Maximum discharge observed, 2,340 second-feet Apr. 1,
1917 (gage height, 14.7 feet, datum then In use); no flow during severzl months.

Remarks.- Records good except those for period of ice effect and those below & second-,
Teet, which are fair. Gage read once daily.

Discharge, in second-feet, water year October 19359 to September 1940

Day| Mer. Apr. May June [} Dey | Mer. Apr. May June
1 0 | bx221 23 6.3 16 o 39 1.4 [+]
2 o b338 16 2,0 17 o] 37 1.6 Q
3 o b327 12 1.0 18 Q 26 3.6 [}
4 0 | bx267 8.7 :] 19 Qo 18 3.2 4]
5 [} b267 T3 6 20 0 17 6e7 ]
6 [+] b267 8.9 o4 21 4] 16 14 4]
7 4] b24s 8.3 3 22 4] 14 16 [}
e 0 | bx2l2 16 3 23 (o) 256 12 0

9 [} 164 14 o4 24 0 28 8.3 ol
10 [+] #136 8.0 4 25 [») 18 7.0 o
11 0 111 4.9 3 26 0o 12 26 4]
12 0 78 3.0 2 27 Q 8.0 36 0

13 0 68 2.0 2 28 0 S.7 | 30 o1
14 ] 68 Je2 ol 29 4] 11 21 (4]
15 0 60 1.9 ol 30 b0 18 15 [+]

31 a26 - 9o -
Second~ 4mum 1nmm Run-off in
Month foot-deys Max Min Mean acre-feet

October.ecsececans [} 0 0 0 o
November. . creae [+} [} 0 0 0
Decemberesssecesss 0 0 [ [ 0
Calendar year 1939 | 7,860.1 1,400 [¢] 21.5 16,585
LT DES o SR (o] [} 4] 0 o
Februaryeecasscese 0 o [¢] [+) (4]
Merchescsseserecoe 26 26 [+ 8 62
3,107,7 338 8.0 104 6,160
345,1 36 l.4 11.1 684
12.7 5.3 [s] . 25
o [+) (o) 0
August.veeeeansens 0 0 0 0 [
September.cevcerses 0 0 0 Q 0
Weter year 1939-40 | 3,491.6 338 [+} 9.54 6,921

# Winter discharge measurement made on this day.
e No gage~height record; discharge estimated.
b Stage-discharge reletion effected by ice.



RED RIVER OF THE NCRTH BASIN
Wild Rice River near Abercromble, N. Dak.

Location.~ Staff gage, lat. 46°28'35", long. 96°47'15", in NEiSWi sec. 25, T. 135 N.,
N W., 160 feet upstream from rubble masonry dam which serves as contril, 3%
miles northwest of Abercrombie, and 8 miles downstream from Antelope Cree%. Prior
to Dec. 7, 1939, chain gage at highway bridge 1 mile upstream and at datum 5.0
teet lower (determined by water-surface observations).

Records available.- April 1932 to September 1940.
>

Extremes.- Maximum daily discharge during year, 200 second-feet Apr. 3, 6, 7; maximum
gage Neight observed, 3.10 feet Apr. 8 (affected by backwater from 1ce5; no f£low
for several months.

1932~-40: Maximm daily discharge, 1,700 second-feet Mar. 25, 1939, from rating
curve extended above 400 second-feet; no flow for some periods each year.

Remarks.- Records good except those for period of ice effect and those below 5 second-
eet, which are fair. GOage read twice dally during periods of flow.

Rating table, water yesr 1939-40, except period of ice effect (gege height, in feet, and
discharge, in second-feet)

1.03 o0 1.15 1l.24 2.0 35
1.05 »13 1.20 2.0 2.5 1566
1.07 «30 1.3 4.1 3.0 390
1.10 +61 1.5 9.9

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr., May June July Aug. Sept.
1 b22 24 8.6
2 bl50 17 8.7 1
3 200 15 6s1 0
4 b170! 22 5.6 ]
5 *#b170 24 5.8 [¢]
6 b200 23 5.1 [}
7 200 22 4.6 0
B8 #b160 20 3.8 o}
9 1120 18 3.6 [}
10 100 1é 32 o
11 #b80 15 3.2 [¢]
12 b65 13 2.5 [}
13 78 12 2.8 0
14 57 18 2.2 0
15 45 24 1.5 0
16 40 21 1.4 0
17 33 1s 1.1 [}
18 31 18 ] 0
19 31 21 +5| 0
20 26 28 2 ]
21 21 35 -1 [¢]
22 17 29 0 [
23 14| 26 .1 0
24 13 21 .1 [}
25 12 19 .1 0
26 12 18 <5 0
27 13 16 .4 [+]
20 20| 18 .4 0
§g 18| 13 .4 0
29 10 3 [+]
31 - 9.3 - o
Second- . Run-off in
Month foot-days Maximum Minimum Mear acre-feet
[¢] [ [¢] [+
[} 0 [} 0
[+] o o [}
Calendar year 1939.. 1,700 [} 29.3 21,390
JaNUArY.seceocrsces 0] [¢] [+ [}
[} 0 [} [}
0 0 [ 0
200 2 71.8 4,260
35 9.3 19.4 1,190
8.6 0 2.39 142
.1 [+] «003 2
[} 0 [} o
.e ] 0 4] 0
Water year 1939=40.ccccccccocrocessorans 2,819.2 200 o 7.70 5,590

# Winter dlscharge measurement made on this day.
b Stage-discharge relation affected by ice.
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Sheyenne River at Sheyenne, N. Dak.

Location.- Staff gage, lat. 47°50'20", long. 99°07'30", in NE} sec. 5, T. 150 N., R. 66
., at recreation-pond dam 1 mile north of Sheyenne. Datum of gage 1s 1,408,.65 feet
above mean sea level (general adjustment of 1912). Former gage at site 250 feet
downstream but at datum 1.49 feet higher.

Drainage area.; 5,930 square miles (includes 3,940 square miles in closed basin of
ﬁev%l's Lake

Records available.- April 1929 to June 1933, October 1939 to September 1940.
Extremes.~ Maximum discharge observed during year, 63 second-feet, discharze measurement
pr. 16 {gage height, 3.92 feet); no flow during most of year.
1929-33, 1939-40: Maximum dlscharge observed, 990 second-feet Feb. 24, 1930
(gage height, 8.79 feet, datum then in use); no flow during parts of movt years.

Remarks.- Records fair. Gage read once dally.

Rating table, water year 1939-40 (gage height, in feet, and discharge, in se3ond-feet)

3.5 0 3.8 24.0
3.6 2.3 3.9 52
3.7 10.4 4.0 98

Discharge, in sscond-feet, water year Octob 19839 to Septemb 1940

Day| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [+} e26 3.7
2 [+] e23 3.7,
3 ] e21 3.7
4 (o] 19 3.7
8 [o] el8 4.4
6 o] el7 4.4
7 4] elé 3.7
8 4] 16 2.3
9 0 18 3.7
10 [ 15 3.7
11 .1 14 3.0
12 18 13 2.3
13 o31 13 2.3
14 44 10 2.3
15 40 10 1.8
16 57 10 .8
17 48 10 «5
18 40 10 2
19 30 10 .1
20 28 10 o]
21 24 9.4 0
22 21 10 [+]
23 21 10 0
24 19 10 [
25 e21 8.4 ]
26 o24 7.5 0
27 26 6.7 [+]
z8 e28 6.7 0
2 30 5.1 [
so e28 4.2 0
31 - 5.7 -
Second- . Run-off in
Month foot-days Maximum Minimum Mean acre-foet
s] 0 ] [+ 0
V] 0 V] V] [+]
December....... ressesene teceasaavscenaocns . v] 0 o 0 o
Calendar year teesesesseisaversienen - - - - -
JANUBTY e s eavaavervanrassnnoesasnsoasnsonne ) 0 [} [ [}
4] 0 o] o] 4]
0 0 0 0 0
578.1 B7 V] 19.3 1,150
380.9 26 3.7 12.3 756
50.3 44 o] 1.68 100
0 0 ] s] ]
] 0 o] s] ]
o [¢] V] o /]
1,009.3 57 0 2.76 2,010

e Gage-height recerd faulty; diacharge computed on basis of records for adjacent days.
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Sheyenne River at Valley City, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 46°55', long. 98°Il', in
sec. 28, T. 140 N., R. 58 W., about 100 feet downstream from ColleZe Dam in
Valley Clity and 15 miles downstream from Baldhill Creek. Gage used in 1919 was
about half a mile upstream.

Draina§e area.- 8,360 square miles (includes 3,940 square miles in closed basin of
evils .

Records avallable.- March to August 1919, March 1938 to September 1940.

Extremes .- Maximum daily discharge during year, 484 second-feet Apr. 8; maximum gage
, 5.14 feet Apr. 8 (affected by ilce); no flow durling several perlods.
1919, 1938-40: Meximum discharge observed, 2,750 second-feet Apr. 18, 1919
gga%gsgei%hb, 14.9 feet, slte and datum then in use); no flow during seve—al periods
n -40.

Remarks.- Records good except those for period of ice effect and those below 10 second-
feet, which are falr.

Rating tables, water year 1939-40, except periods of 1ce effect (gage height, in feet, and
dlacharge, in second-feet)

Oct. 1 to Peb. 29 Mar. 1 to Sept. 30
2.18 0 2.26 0 2.70 5.79 3.6 166
2.20 .1 2.30 .05 2.80 10.0 4.0 263
2.30 1.0 2.40 .21 3.00 27 4.4 354
2.50 1.06 3.2 60 4.5 458
2.60 2.82 3.4 102 5.0 511

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 (9] o] 98 28 o1 0 0.2
2 [+] [+] S4 26 .1 3.6 1
3 o o 74 19 [+] 5 1
4 2 [+] 74 21 [+] o1 1
5 7 [+] 74 20 o] .1 o1
6 -] blo 68 21 [+] 0 [+]

7 o] 250 70 19 o 4] o

s (] b484 74 15 ] [+] [

9 0 #b445 72 15 [+] [+] [¢]
10 [s] 296 70 16 o [} o
11 [o] #b242 £0 10 2 [+] +]
12 [+] #b204 66 5.2 .1 0 o1
13 [+] 204 58 7.4 (o] o 1
14 [+] b204 70 8.6 (o] o «1
15 o b204 62 7.0 [s] 2 .1
16 ] 204 60 4.8 o 0 d
17 [¢] 215 62 4.5 2 9.1 .1
18 [s] 246 80 2.6 o1 . 1
19 [+] 263 66 6 o 7.0 el
20 [+] 252 66 2 (4] +5 «1
21 o 219 66 2 [+] 3.9 el
22 [+] 184 58 -1 o] 1.7 [+]
23 o 154 56 3 (o] 1.1 [+]
24 [+] 154 53 2 /] 1.1 [+]
286 &} 146 7 2 ] «7 (1]
26 [+] 132 4 3 [o] 1.1 o
27 o] 115 46 o3 o] 1.2 -2
28 0 115 40 .2 S.4 7 .
29 o 110 36 2 .1l 6 ]
30 [+ 110 33 2 5 4 [4
31 o - 32 - [ 2 -

Second- Run~off in

Month foot-days Maximum Minimum Mean scre-feet

Octoberescoee. 1.5 0.7 [} 0.05 3.C
November... [} o] o] ¢ ]
DECOMDOr . s ssevsrencacscesnavassonsnsssass 0 o] o o o
Calendar year 1939cc-sesesecncrcasnssssns 6,695.6 293 o 1€.3 13,280
JONUBTY e svacsseccnennrseccasncncsencssannss 0 0 0 4] o
Februaryevevesess 0 4] 0 ] [+]
Marcheececeececsen 0 o o [s] ]
5,162 484 0 177 10,240
1,921 9s 32 6240 3,810
255.1 28 .1 S.50 506
9.8 8.4 4] 32 19
. 53.4 2.1 [s] 1.72 106

September..ccsrcecesrscescnovrossrececsnae 1.9 2 o <06 3.8
Water yoar 1930=40 s cccesrscccnscncrans 7,404.7 484 [+ 20.2 14,690

# Winter discharge measurement made on this day.
b Btage-discharge relation affected by ice.
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Sheyenne River at West Fargo, N. Dak.

Location.- Water-stage recorder, lat. 46°53'20", long. 96°54'55", in sec. 31, T. 140
<y R. 49 W., about half a mile north of West Fargo and 3 miles upstrean from Maple
Rivex)-. Datum of gage is 877.19 feet above mean sea level (general adju<tment of
1929).

Drainage area.- 9,370 square miles (includes 3,940 square miles in closed Devils Lake
Eas%n).

Records available.- September 1929 to September 1940. March 1902 to June 1907 and
March to August 1919 at site a quarter of a mile upstream.

Average discharge.~ 11 years (1929-40), 72.8 second-feet.

Extremes.- Maximum discharge during year, 555 second-feet Apr. 18 (gage helght, 7.88
Teet); minimum, 4.2 second-feet Sept. 29, 30.
1902-7, 1919, 1929-40: Maximum discharge, 2,260 second-feet Apr. 28. 1919 (dis-
char§e measurement); minimm, 2.0 second-feet Dec. 14, 1936 (gage heigh, 1.90
feet).

Remarks.- Records good except those for periods of ice effect, backwater f-om debris
on control, or no gage-height record, all of which are fair.

Discharge, in second-feet, water year October 1939 to September 194C

Day}] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8.0 13 20 6.5 6.0 7.0 8.5 206 56 23| al7 13
2 S.8 12 19 6.5 6.0 6.5 1o 206 70 2| als 13
3 1o 1z 7 6.5 #5.5 6.0 1= 196 67 2c 13 12
4 lo 12 17 6.5 6.0 6.0 14 176 &7 1€ 13 al2
5 n 12 le 6.5 €.0 6.0 32 161 64 17 12 ald
6 11 15| #19 6.5 5.6 6.0 76 151 62 £ 11 als
7 12 15 20 6.5 5.5 6.0 86 142 62 £ 12 14
8 1 15 20 7.0 6.5 6.0] 128 137 &8 16| all 11
9 13 20 20 6.5 5.6 6.0 196 12s 56 1€ 11 9.1
10 13 21 20 #6.5 5.5 6.0} 170 116 53 al4 11 Se2
11 13 16 20 6.5 6.0 #6.5| 150 108 63 14 10 T4
12 13 17 20 6.5 6.0 7.0 140 105 54 14 2.9 7.8
13 13 16 19 6.5 6.0 7.5| 140 102 52 1 9.5 7.€
14 13 17 15 6.5 6.0 S.0| 146 108 49 1z 9.3 7.6
15 1= 17 15 6.5 5.5 7.0 216 108 45 13z 8.9 7.2
16 13 18 13 6.5 5.0 6.0{ 354 iz2s 42 14 8.2 7.6
17 13 20 16 6.5 5.0 6.0 499 l42 40 1€ 7 7.8
18 12 19 1s 6.5 5.0 6.6 527 132 35 18 6 8.0
19 13 1s le 6.5 4.8 6.5 499 1le 32 al7 6.8 8.2
20 13 18 le 6.5 5.0 7.5 378 108 30 alf T4 a7.4
21 13 1s 15 6.5 5.0 7.5 318 96 30 ald! ' 6.8 6.6
22 13 19 11 6.0 5.6 7.5 276 96 28 ald 9.3 5.8
23 14 19 11 6.0 5.0 7.0 249 95 29 12 9.5 7.0
24 13 19 1o 6.0 5.5 7.0 249 90 29 al2 9.9 7.0
25 13 20 11 6.0 5.5 7.6 | 266 93 28 1= 24 6.8
26 13 24 10 6.0 6.5 7.0 271 96 2s 11 11 6.6
27 14 18 10 6.5 7.0 6.65| 249 90 28 11 8.1 6.6
28 13 20 9.0 6.0 7.0 6.5| 227 s7 27 12 11 6.0
29 14 18 S.0 6.0 7.0 7.0| 211 84 25 11 12 5.0
30 14 1is 8.0 6.0 - 7.6 206 82 25 13 13 5.2
31 14 - 7.8 6.0 - e.6 - kid - 13 14 -
Second~ Run-off in
Month foot-days Maximum Minimum Mean acro-foot
October..... sessssesssrensene 3e3.8 14 8.0 12.4 761
November. . ceeresecanresrsaeanrnres 516 24 12 17.2 1,020
DeCOMDOr .« srasecsssvnasssreassssessansasann 471.5 20 7.6 15.2 936
Calendar year 1838 sv.ovuvrrevesancrananns 18,056.7 600 7.0 49.5 35,810
JANUBYYeconrtecreoneonssaresrasassonasnsnan 197.5 7.0 6.0 6.37 392
February...eesecvees 165.3 7.0 4.8 §.70 328
Marcheseesssancons 209.5 8.5 6.0 6.76 416
Aprilecevierencaneee 6,303.5 527 S.5 210 12,500
Mayeoonss 3,763 206 77 121 7,
1,324 70 25 44.1 2,630
S 23 11 14.8 908
340.7 24 6.0 11.0 676
September.ssesrecatcatcncesnsscnnnsssccnes 259.7 15 5.0 8.66 515
Water year 1039-40 coreescesrovoreronvnen 14,392.5 527 4.8 39.3 28,540

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records and recovds for station
at Valley City.

Note.- Btage-discharge relation affected by ice Dec. 2, 13, 14, Dec. 19 to Apr. 4, Apr. 10-13.
Backwater from debris on control Oct. 1 to Nov. 14, Nov. 26 to Dec. 1, Dec. 3-10; discharge com=
puted on basiz of three discharge measurements, gage-height record, and engineers! motes.
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Buffalo River near Dilworth, Minn.

Location.~ Water-stage recorder, lat. 46°57'40", long. 96°39'40", in SWiSE} s3c. 6, T. 140
., R. 47 W., 6 mlles north of U. S, Highway 10, 8 miles northeast of Dilworth, and 9
miles downstream from South Branch.

Drainage area.- 1,040 square miles.
Records avallable.- March 1931 to September 1940 (prior to 1936, winter recoris incomplete).
Extremes.- Maximum daily discharge during year, 500 second-feet Apr. 6-€; minimm daily,
.1 second-foot Jan. 30, Feb. 4-20.
1931-40: Maximum discharge observed, 1,460 second-feet Apr. 16, 1936 (gage height,
14.56 feet); no flow at times in 1936.

Remarks.- Records fair except those for periods of ice effect or no gage-height record,
ch are poor.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 a7,0| 813 . 0.2 82.4 4.0 821 a32 7.6 9.2 10

2 7.0 &3 83.0 .2 82.2 al0 90f &30 6.8 12 10
3 a3.0 #7.0 812 .2 20 92 826 6.6 22 9.2
4 8.5| =l2 .1 2200 e90| a24 6.2 25 9.0
& 9.5 #11 } 2.0 .1 a300 8B5{ 824 5.6 18 9.4
e 9.0 1 .1 82.0 #500 a80| 25 5.0 17 7.2
7 8.0 12 .1 500 875! 825 4.8 15 6.4
8 8.5 11 al.0 W1 500 875 25 4.1 13 8.0
9 8.5 11 .1 480 870 26 4.3 12 5.6
10 85.0 8.0 10 .1 82.2] 460 865 26 4.3 11 5.4
11 11 10 *.5 .1 2.4 440 860 25 4.1 10 5.2
12 9.5 9.0 5 -1 2.4} 440 56 24 3.8 9.6 5.2
13 9.5 S.0 «5 .1 2.4 420 52 22 3.6 9.4 5.2
141 11 8.0 .5 .1 2.4] =380 50 20 4.1 8.8 5.2
16 12 7.5 +5 .1 2.4] 360 52 18 3.8 9.2 5.4
16 12 7.0 5 .1 2.4 340 58 18 4.1 S.4 5.6
17 11 7.5 5 .1 2.4 2e0 58 14 6.0 8.2 5.2
18 10 88.0 .4 .1 2.4] 210 62 13 B.4 7.8 5.0
19{y 86.0 11 s.0 .4 1 172 64 12 10 7.6 4.2
20 10 8.0 .5 .1 141 &7 11 i2 9.2 4.4
21 2 7.0 5 1.9 120 70 11 11 11 4.8
22 12 »5 2.0 105 70 11 9.4 9.2 4.4
23 1) &l3 86.0 .4 a2.0 a2.0 92 865 11 8.2 7.5 4.4
241 al3 .4 82.0 8¢ 865 11 6.6 7.2 4.2
26 13 .2 82.2 " 860 11 5.6 7.8 4.4
26 13 } 85.0 .2 70 ab5 10 5.0 9.2 4.4
27 ? 87.0 813 .2 82.4 64 a50] 9.8 4.8 9.4 4.4
2s 8l3 o2 58 848 9.4 6.2 9.2 4.8
29 al3 84.0 .2 62 ad4 8.8 7.4 9.8 4.6
30 813 .1 - a3.0 74 a40 8.4 7.4 10 4.4
31 - .2 - - 836 - 7.4 11 -
Second~' Run-off in

Month foot-days Maximum | Minimum Mear acre-feet

170.0 - - 5.48 337

316.0 - - 10.5 627

DOCOMDOr s+ s svosesnsanrsnsansnsnsasossnnss 253.0 - - €.16 502
Celender year 1938......c00itinnennnnnes 17,750.0 1,300 0.9 486 35,210
JONUBTY e 0 secronsrosortoanesasornsnsanasns 26.9 - .1 .87 53
22.0 - .1 +76 44

70.0 - - 2.26 139

6,863.0 500 - 22¢ 13,610

1,986 92 - 64.1 3,940

539.4 - 8.4 18.0 1,070

194.2 12 3.6 6.26 385

343.8 25 7.2 11.1 682

Beptember.cvurcscenccrsssronsncrsnnosencns 173.4 10 4.2 5.78 544
Water year 1939-40...cccvtecnnonsocncsas 10,957.7 500 .1 26.9 21,730

# Winter discharge messurement made on this day.

s No gege-helght record; discharge computed on basis of westher records, englneera' notes, and
records for the Wild Rice River at Twin Valley.

Notes~ Stage-diacharge relatlon affected by ice Nov. 3-22, 25, 26, Dec. 5-17, 19-21, Jen. 11 to
Feb. 22, Mar. 11-18, Apr. 6-17. Backwaster from squatic growth June 8 to Sept. 30; discharge
computed on besls of gage helghtas and four discharge measurements.
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Wild Rice River at Twin Valley, Minn.

Location.- Water-stage recorder, lat. 47°16', long. 96°14', in SW} (previously published in
error) sec. 22, T. 144 N., R. 44 W., three-quarters of a mile northeast of village of
Twin Valley and 7 miles downstream from Marsh Creel.

Drainage area.- 881 square miles (revised).

Records avallable.- July 1930 to September 1940. June 1909 to September 1917, at site a
quarter of a mile downstream.

Average discharge.- 11 years, 1912-17, 1934-40, 127 second-feet.

Extremes.- Maximum discharge during year, 1,100 second-feet Apr. 9 (gage height, 7.28 feet)
gccltu)'red during period of ice effect; minimum, 0.5 second-foot Nov. 4 (gige height, 0.74
00t ).
1909-17, 1930-40: Maximum dlschar§e, 9,200 second-feet July 22, 1909 (gage helght,
20.0 feet, site and datum then in use), from rating curve extended above 3,300 second-
feet; minimum, that of Nov. 4, 1839.

Remarks.- Records good except those for perlods of ice effect or backwater from aquatic
growth, which are fair, and those for periods of no gage-helght record, which are poor.
Flow partly regulated by Rice Lake and several smaller lakes above station. piurnal
fluctuation caused by mill at Falth, 17 miles above station.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. ¥ay June July Aug. Sept.
1 18 14 9.0 12 13 248 89 30
2 7.4 11 17 11 13 240 85 28
3 20 5.0 22 sl0 ag.5 10 13 224 a2 26 840 86.5
4 22 7.0 12 10 20 216 93 25
5 26 22 17 9.8 30 208 o3 20
6 9.8 e.l 20 9.8 58 203 106 26
7 22 22 19 #9.8 160 202 116 20
8 21 18 9.0 ag9.0 ag9.§ 9.8 #550 206 114 B.& a30 85.0
9 8.7 15 22 (#) 9.8 950 206 110 =al7
10 23 5.0 le 10 900 216 111| al8
11 21 15 13 ag.0 1n #440 216 138
12 22 14 24 (#) a9.0 1 300 208 149
13 23 8.5 17 ag.5 8.1 12 400 202 128| > als ald 85.0
14 20 17 22 8.1 12 481 208 117
156 21 19 1s 8.1 13 #396 208 110
16 7.9 20 17 8.1 13 566 216 102 c8.0
1 20 10 20 8.1 13 416 206 100 cb.2
18 16 17 13 89.0 6.1 13 428 194 76| a22 88.5 c4.2
19 T8 24 20 8.1 13 366 190 65 r c4.2
20 6.5 10 20 7.6 13 309 200 64 2.6
21 18 16 18 7.8 14 264 198 58| 2.0
22 20 20 12 8.0 18 24¢) 184 &0 ~ 2.6
23 7.e 24 16 89.0 9.0 16 240 1g0 46|» alé a7.5| 2.e
24 19 9.0 18 10 16 224 164 45 c9.8
25 7.€ 20 11 11 186 216 152 48 ¢7.0
26 #6.5 21 12 16 206 154 44 c4.6
27 13 15 12 16 197 156 40 3.4
28 21 26 al2 a9.0 12 16 208 154 38|\ a20 a7. c3.6
29 20 30 12 17 216 152 34 c9.4
30 7.9 20 - 15 240 126 32 c4.6
31 17 - - #14 - 100 - -
Second- Run-off in
Nonth foot-days Max Lo M1 e Yean acre-feet
OCtODOT: +umsesessnsssacsasorasassoasennses 500.8 26 6.5 16.2 993
November... sesvacresan 482.6 30 5.0 16.1 957
DeCombers . voteueessssosesssscosssacasnnnns 494.0 24 = 15.9 980
Calendar yoar 1930.cevucevecvesncarsanns 19,391.3 420 3.9 53.1 38,460
JBNUBL T esotcoevesnreserssceassasnanasasanan 286.5 - - 9.24 568
February. 270.9] - - 9.34 537
March.... 398.0 17 2.8 12.8 789
April...... 8,862 950 13 £95 17,580
MBYereeraooanse 5,937 248 100 192 11,780
JuN@ecessvvnane 2,483 149 32 82.8 4,920
Julyeeeeaes 603.5 30 - 19.5 1,200
August.eco.. 545.0 - - 17.6 1,080
SepLAMberscsesssirttstscasracctnenaranncns 156.5 - 2.0 5.21 310
Water year 1939-40....cceecvrecocvinasas 21,019.8 950 2.0 §7.4 41,690
# Winter discharge measurement made on this day.

a No gege-height record; discharge computed on basis of four dlscharge messuremerts, approximate
gage-helght record, records of gate operation at outlet of Rice Lake near Bagley, and records for
power plant at Heiberg.

¢ Backwater from aquatic growth; discharge computed on basis of one discharge measurement and
gage-height record.

Note.- Stage-discharge relation affected by ice Oct. 31 to Nov. §, Nov. 7-24, Nov. 27 to Dec. 7,
Dec. 9-25, Feb. 22 to Mar. 3, Mar. 10 to Apr. 1L.
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Goose River near Portland, N. Dak.

Location.- Chain gage, lat. 47°33', long. 97°28'%, on line between secs. 12 and 13,
B N., R. 54 W., at highway bridge 64 miles northwest of Portland. Datum of
gage is 978.76 feet above mean sea level (general adjustment of 1929).

Drainage area.- 544 square miles.

Records available.- October 1938 to September 1940,

Extremes.~ Maximum discharge during year, 487 second-feet Apr. 16 (gage height, 7.88
eet, from graph based on gage readings); no flow for several months.

Maximum discharge known, 4,300 second-feet in 1882 (computed by engineers in
St. Paul office, Corps of Engineers, U. S. Army) gage height, 23.2 feet.

Remarks.- Records falr. Gage read twice dally Apr. 14, 16-21, and once dally during
other periods of flow.

Rating table, water year 1939~ except period of ice egfect (gage height, in feet, and

40
dischuga, in second-feet

1.3 0 3.0 31.3 5.6 210
l.4 -1 3.5 &8s 6.0 260
1.6 3 4.0 8s 7.0 376
2.0 2.3 4.6 121 sS.0 500
2.5 ' 12.0 5.0 161

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o] 2.2 0.2
2 o] 1.1 0
3 0 1.1 0
4 [+ -9 [}
5 0 -B o]
6 0 -5 o]
7 0 .9 o]
8 a2 1.1 o]
9 bl2 1.0. o]
10 #b18 -] o]
11 bl13 <8 o]
12 #b2s o4 o]
13 82 -8 o]
14 145 o7 0
16 224 1.1 0
16 436 +5 o]
17 210 -5 0
18 100 -5 o
19 73 «5 o]
20 38 .4 [+
21 26 o4 [\
22 1s 4 o]
gi 16 : 0o
12 . [o]
25 S.3 .3 [¢]
26 6.9 +3 0
g; g.'? .g o]
o4 . o]
29 2.3 .2 0
30 2.2 .2 0
31 - .2 -
Second- Run-off in
Month foot-days Maximum Minigum Nean acre- feet
OCLObEreacsssecersssrncnasncasssssncsscones 0 0 0 ¢ 0
NOvembereesseneooanen 0 [} 0 Q 0
DOCOIMDET s < v v vvesnssarsenssavnnsssssnasosasn o o 0 ¢ 0
Calendar year teeiesetcetearesresnns - - - - -
JANUBTY s e vavesvsorvroraresnssonsnsosvansas 0 4 0 [ 0
0 0 0 (o 0
0 0 0 Q 0
1,479.8 436 0 4€.3 2,940
19.7 2.2 -2 - 64 39
2 2 0 +01 4
0 0 v 0 o 0
0 0 0 o) 0
0 o] 0 Q (4]
Water year 1939=40ic.ceevcecvevccsnacans 1,499.7 436 [} 4.10| 2,980

# Winter discharge measurement made on this day.
a No gage-helght record; discharge estimated.
b 8tage~discharge relation affected by ice.
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Goose Rlver at Hillsboro, N. Dak.

Location.- Staff gage, lat. 47°24', long. 97°03', in NW} sec. 5, T. 145 N., R, 50 W., 50
eet upstream from city water supply dam. Prior to Mar. 29, 1940, chaln gage at foot-
bridge 600 feet downstream and at datum 11.45 feet lower.

Records avallable.~ March 1931 to September 1940.

Extremes.- Maximum discharge observed during year, 710 second-feet Apr. 17 (gags height,
T.88 feet); no flow during several perlods.
1931-40: Maximum discharge, 1,060 second-feet Apr. 16, 1936 (gage height, 13.06
feet, site and datum then in use), from rating curve extended above 331 second-feet;
no flow at times in 1936, 1938, 1939, and 1940.

Remarks.- Records good except those for period of ice effect, which are falr, and those
eI0w 5 second-feet, which are poor. Gage read twice daily Apr. 4 to July 9, Aug.
2-9, Aug. 29 to Sept. 1, once dally on other days of flow,

Rating teble, water year 1939-40, except period of ice effect (gage helght, in feet, and
discharge in second-feet)

0.15 o +35 27 1.0 240
.20 3.1 .40 38 1.3 410
.25 S.9 5 64 1.7 760
.30 17 .7 121

Discharge, in second-feet, water year October 1939 to September 1947

Dayf Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a0 27 3.1 6.8 0.4
2 20 21 3.1 48 0
3 b.4 19 3.1 36 o
4 b.8 19 5.3 21 0
5 b2.2 17 3.1 14 [
6 blo 14 4.2 10 [
7 56 16 3.1 3.1 0
8 60 12 2.1 2.1 0
9 bl1lo 7.6 3.1 1.4 o

10 240 4.2 3.1 .8 [}
11 280 3.1 3.1 - [} [
12 285 2.1 3.1 o o
13 260 2.1 3.1 0 [
14 334 5.3 1.4 [ o
15 432 6.4 1.4 o o
16 562 6.4 1.4 o [
17 7io 10 1.4 [+] ]
is 494 7.6 .4 [ 0
19 240 7.6 o4 ] [¢]
20 131 7.6 (] 0 [}
21 112 7.6 [¢] [ 0
22 s6 7.6 (] 0 [}
23 61 7.6 o o [}
24 43 7.6 ] 0 [
25 38 7.8 o [ [}
26 34 7.6 <] o o
27 27 6.4 [} [ [*]
28 27 4.2 [ 0 <]
29 29 4.2 0 1.4 0
30 25 3.1 0 .4 0
31 - 3.1 - .4 -
Second- Run~off in
Month foot-days Maximum Minimum Mean acre-feet
OCLODET s v vrvasessserrsorssnsnrssssnacnsns [} (] o o 0
NOVOIMDOr e e s enesesasaraenanensessonsassnsns [ [ [ 0 o
DeCember e vercroracserrosctcatonncssancnns o] ] 0 o o]
Calendar yearl1939 .ovcrevveerarrneroness 4,315.3 460 [} 11.8 8,550
[s] 0 0 0 o]
0 [ o [ [
0 [} o [ 0
4,688.4 710 o 156 9,300
280.6 27 2.1 9.05 557
49.0 5.3 [ 1.63 97
[} ] ) 0 0
145.4 48 [ 4.69 288
.4 .4 [ .01 .8
Water year 1039-40...eceeesesccncsannnes 5,163.8 710 [} 14.1 10,240

# Winter dlscharge measurement made on this day.
a No gage-helght record; discharge estimated.
b Stege-dlacharge relation affected by ice.
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South Fork of Goose River near Portland, N. Dak.

Location.- Chain gage, lat. 47°31', long. 97°27', on line between secs. 31 and 32, T.
., R. 63 W., at highway bridge 1 mile downstream from Middle Fork, 4 miles
upstream from mouth, and 4.4 miles west of Portland. Datum of gage 18 959.51 feet
above mean sea level (general adjustment of 1929).

Drainage area.- 362 square miles.
Records available.- October 1939 to September 1940.

Extremes.- Maximum discharge during year, 460 second-feet (gage height 8.22 feet,
affected by backwater from ice, from graph based on gage readings); no flow for
several months.

Maximum stage known, 11 feet sometime iIn May 1935, according to information
furnished by local resident.

Remarks.- Records fair. (age read twice dally Apr. 7-12, 14-19, 21-26, Apr. 28 to
¥y 3, May 6-10, 12, 13, 16 and once daily during other periods of flow.

Rating table, water year 1939-40, except period of ice effect (gage height, in feet,
end discharge, in second-feet)

0.4 0 1.0 3.6 2.0 26 3.6 96 6.0 35
0.5 .2 1.3 8.3 2.5 44 4.0 126 7.2 412
. 1.0 1.6 15.0 3.0 &9 5.0 197
Discharge, in second-feet, water year October 1939 to September 1940
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 b0 12 1.8
2 b0 10 1.5
3 b0 8.9 1.8
4 b0 8.1 1.3 .
1) b0 8.1 2.1
8 bo 6.6 1.8
7 b20 6.2 1.8
8 bEO 7.4 1.8
9 260 7.2 1.6
10 #b340 6.2 1.4
11 190 5.9 -6
12 mb180 5.6 .6
13 b240 5.3 .6
14 b340 5.9 a.4
15 mb400 6.2 a.2
16 296 5.6 a.2
17 114 6.0 a.l
18 &6 5.0 a0
19 36 5.9 o
20 28 5.4 o
21 22 6.6 [}
22 19 4.4 o]
23 16 3.3 o
24 13 3.0 o
26 12 3.4 [}
26 : 11 3.4 o
27 9.8 3.1 [}
28 8.9 2.8 ]
29 13 2.3 [+
30 16 2.1 o
31 - 1.8 -
Second- Run-off in
Month foot-days Maximum Minimum Mean ecre-feot
October... o Qo o Q
November [} o 0 o} Q
December. . veane . Q o Q 0
Calendar year 1939 ....cvovvuinrncaneonns B - - = -
JRNUAT e s oavaresorssoverascssssosnsssnenne 0 o] Q 0 Q
Q 0o o] [} (o]
Q 0 [+] 0o 0
2,688.7 400 [s] 89.6 5,330
172.7 12 1.8 5.57 343
19.86 2.1 Q .65 39
) [+] o Q [
[} o] Q 0 o]
Septemberie.reccereirrencccncincrarrssannas Q ] o 0 ]
Water year 1939-40 ...vvieeniiincnnanase 2,881.0 400 o 7.87 5,710

# Winter discharge measurement made on this day.
a No gage-helght record; discharge estimated.
b Stage-discharge relation affected by ice.
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Red Lake near Red Lake, Minn.

Location,.~ Water-stage recorder, lat. 47°57', long. 95°17', in MW} sec. 28, T. 152 N., R.
.y Just upstream from dam at outlet 5.8 miles northwest of village of Red Lake.
ya?,u? of gage is 1,169.70 feet (reviseds above mean sea level {general aidjustment of
912).

Drainage area.- 1,950 square miles.

Records avallable.- May 1933 to September 1940. April 1930 to September 1933 at site at
askish., June 1930 to November 1932 at site at Redby.

Extremes.- Maximum elevation recorded during year, 1,176.46 feet June 16; minimm
Tecorded, 1,174.38 feet June 19. -
1930-40: Maximum elevation, that of June 16, 1940; minimum, 1,170.5C feet Nov. 20,
1936 (revised). '

Remarks.- Records excellent except those for Dec. 15 to Feb. 11, which are goed. Water
Tevel subject to fluctuation caused by change in direction and velocity of wind and by

seliches.
Gage height, in feet, water year October 1939 to September 1940

Day; Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.14 5.06 4.85 4.90 4.90 4.97 5.07 5.63 5.88 5.63% 5.56 5.08
2 5.10 5.02 4,93 4.90 4.90 4.97 5.09 5.64 5.91 5.63 5.49 5.07
3 5.04 4.96 4.97 4.90 4.90 4.96 5.20 5.68 6.01 5.61 5.46 5.08
4 5.09 4.99 4.97 4.90 4.90 4.95 5.20 5.69 6.03 5.57 5.42 5.08
5 5.10 4.99 4,95 4.90 4.90 4.97 5.21 5.64 5.94 5.5% 5.34 5.03
] 5.15 5.00 4.95 4,90 4.90 4,97 5.22 65.69 5.92 5.5¢ 5.32 5.07
7 5.17 4,92 4.89 4.90 4.90 4.96 5.22 5.77 5.95 5.57 5.30 5.05
8 5.14 5.02 4,95 4,89 4.89 4,96 5.21 5.78 6.07 5.5% 5.37 5.07
I} 5.16 4.87 4,94 4.89 4.90 4.96 5.24 5.76 5.98 5.54 5.37 4.93
10 5.12 4.70 4.94 4.90 4.89 4,95 5.23 5.78 5.87 5.71 5.35 4.88
11 4.84 4,94 4.89 4,90 4.90 4,95 6.25 5.77 5.89 5.63% 5.32 4,90
12 5.10 4,97 4.65 4.90 4.89 4.94 5.25 5.79 5.85 5.52 5.32 4.84
13 5.10( , 4.99 4,95 4.90 4.89 4.93 5.28 5.87 5.98 5.37 5.34 4.89
14 5.04 4.99 4.96 4.89 4.90 4.93 5.28 6.00 5.59 5.46 5.35 4,93
156 4.83 4.96 4,96 4.89 4.89 4.93 5.28 5.91 5.80 5.44 5.33 4.90
16 5.05 4,98 4.95 4.90 4.90 4.94 5.29 5.90 5.86 5.41 5,32 4.89
17 5.09 4.97 4.96 4.89 4,90 4.93 5.30 5.90 5.90 5.47 5.29 4.95
18 5.00 4.99 4.97 4.89 4.91 4.92 5.33 5.84 5.76 5.51 5.23 4.95
19 5.09 5.00 4.96 4,89 4.90 4,93 5.33 5.89 5.74 5.5 5.22 4.92
5.01 4.96 4.96 4.89 4.90 4.93 5.33 5.88 5.81 5.46 5.03 4.92
21 4,98 4.97 4.97 4.89 4.89 4.92 5.35 5.87 5.77 5.45 5.21 4,93
22 5.05 4,99 4.97 4.89 4.89 4.92 5.35 65.84 5.80 5.45 5.27 4.94
23 5.17 4.91 4,95 4.89 4,90 4,92 5.36 5.88 5.72 5.45 5.17 5.01
24 5.&7 5.00 4.93 4.88 4.89 4.92 5.37 5.90 5.65 5.49 5.20 4.97
26 5.11 5.00 4.92 4.89 4.91 4.93 5.38 5.90 5.63 5.49 65.21 4.86
26 5.03 4,98 4,93 4.88 4.93 4,93 5.39 5.90 5.65 5.53 5.17 4,79
27 4.98 4.96 4,92 4.90 4.94 4.94 5.40 5.86 5.61 5.50 5.13 4.85
28 4.99 4.98 4,92 4.89 4,93 4.99 5.47 5.87 5.52 5.57 5.13 4.90
29 4.98 4,96 4.91 4.90 4.96 5.086 5.583 5.84 5.56 5.47 5.01 4.89
30 4,93 4.95 4,90 4.90 - 5.06 5.61 5.84 5.60 5.52 5.06 4.86

31 4.88 - 4.91 4.89 - 5.06 - 5.84 - 5.5 5.09 -

Note.- Gage helghts Dec. 16 to Feb. 10 computed from record at river station located about 125
feet downstream.
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Red Lake River near Red Lake, Minn.

Location.- Water-stage recorder, lat. 47°57', long. §5°17', in NW% sec. 28, T. 152 N.,
R. 36 W., Just downstream from dam at outlet of lower Red Lake, about 18 miles north-
west of hamlet of Red Lake, Minn. Datum of gage 1s 1,169.70 feet (revised) above
mean sea level (general ad]ustment of 1%12).

Dralnage area.- 1,950 square miles.
Records avallable.- May 1933 to September 1940.

Extremes.- Maximum discharge durling year, 534 second-feet June 2 (gage helight, 6.18
Teet, affected by aquatic growth); minimum, 18 second-feet Sept. 4 (gage h3ight,
3.20 feet, affected by aquatic grawth).

1933-40: Maximum discharge, that of June 2, 1940; no flow Sept. 19, 1933; Aug.
31 to Sept. 10, Oct. 1, 1935; May 16-17, 19-22, Nov. 20, 1936.
Maximum discharge known, 1,190 second-feet June 17, 1927, from discharge measure-

ment by Minnesota Department of Dralnage and Waters.

Remarks.- Records fair. Flow completely regulated by Red Lake.

Discharge, in second-feet, water year October 1939 to September 1940

Dcly Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 206 225 215 190 200 220 240 540 430 320 220 20
2 200 220 220 190 200 220 240 360 430 310 220 20
3 190 208 240 190 200 220 260 360 430 310 210 19
4 195 215 240 190 200 220 260 360 440 300 206 28
5 210 216 240 190 200 220 260 350 430 300 190 130
6 210 220 240 190 200 220 280 370 430 290 185 130
7 220 216 240 190 200 220 280 390 430 300 176 130
8 220 220 240 190 200 220 260 390 440 300 175 135

220 200 240 190 200 220 280 390 430 290 175 136
10 210 1s0 240 190 200 220 280 390 420 310 166 130
11 178 210 220 190 200 220 280 390 420 300 166 130
12 210 220 190 190 200 220 280 400 410 280 160 122
13 210 220 200 190 200 220 280 420 410 260 + 160 140
14 200 220 200 190 200 220 280 430 360 260 160 146
16 176 220 200 190 200 220 280 430 390 250 150 145
16 200 220 200 190 200 220 280 420 400 250 150 150
17 205 220 200 190 200 220 280 420 400 260 146 160
18 200 220 200 190 200 220 290 410 380 250 136 165
19 220 226 200 190 200 220 300 420 370 250 130 166
20 205 220 200 190 200 220 300 420 380 235 84 166
21 200 220 200 190 200 220 300 420 380 236 49 166
22 205 226 200 190 200 220 300 420 80 236 166
23 235 210 200 190 200 220 300 430 360 236 36 175
24 235 225 200 190 200 220 300 430 340 230 32 1786
25 226 2256 200 190 200 220 300 430 340 230 28 165
26 220 225 200 190 220 220 300 430 340 236 26 156
27 205 226 200 190 220 220 300 420 330 230 24 166
28 200 230 200 190 220 240 300 430 310 236 24 176
29 200 230 190 190 220 240 320 0 310 216 23 1756
30 196 226 190 190 - 240 340 420 320 226 22 166
31 190 - 190 190 - 240 - 420 - 225 22 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
0CEODOrs s cetvecosessrroroannncnccacssanons 6,390 236 175 2% 12,670
November. . P cenne 6,650 230 180 218 12,990
DECOMDOT e s vresveossnssoosrsossnrsonnnsons 6,635 240 190 211 12,960
Calendar yeAr 1039 ......euvevresreracss 70,444 360 104 193 139,710
JENUAIYsc oot varecrancossronsssosassarassns 5,890 190 190 190 11,680
Februaryseeseesees 5,880 220 200 2753 11,660
Marche.ocovanensns 6,900 240 220 223 13,690
8,560 340 240 235 16,960
12,520 430 340 494 24,830
11,640 440 310 338 23,090
8,136 320 216 232 16,140
Augustecescesses 3,686 220 22 119 7,310
Septembercecrcscsses 4,044 175 19 136 8,020
Water year 1939-40 ...vvuvvnvnsrarrsonnns 86,720 440 19 237 172,000

Note.- Stage-discharge relation affected by backwater from squatic growth or ice, or a
combInation of both throughout the year; discharge computed on basis of fifteen discharge measurew
ments, gage-height record, engineers! notes, and weather records.
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Red Lake River at Highlanding, near Goodridge, Minn.

Location.- Water-stage recorder, lat. 48°03', long. 95°48', on line between secs. 28
and 29, T. 153 N., R. 40 W., at bridge at Highlanding, 7 miles south of Goodridge
and 33 miles upstream from Thief River.

Drainage area.- 2,300 square miles.
Records available.- October 1930 to September 1940.
Average discharge.- 10 years, 72.8 second-feet.

Extremes.- Maximum discharge during year, 1,300 second-feet Apr. 19 (gage height, 6.22
eet, affected by backwater from ice); minimum, 103 second-feet Sept. © (gage height,
3.60 feet, affected by aquatic vegetation); minimum gage height, 3.20 feet Nov. 10,
affected by aquatic vegetation.
1930-40: Maximum discharge observed, 1,460 second-feet May 13, 193¢ (gage height,
7.18 feet); maximum gage height observed, 7.44 feet Apr. 21, 1939, affected by back-
water from ice; no rflows during infrequent periods in 1931-34, 1936, 1937.

Remarks.- Records excellent except those for periods of ice effect or baciwater from
%g}\éaﬁc vegetation, which are good. Flow partly regulated by dam at ovtlet of Red
e.

Discharge, in second-feet, water year Octob 1939 to Sept 1940

Day| Oct. Nov. Dec. Jan, Feb. Yar. Apr. Yay June July Aug. Sept.
1 245 220 190 170 150 200 220 533 400 267 1e0 146
2 245 #240 1e0 170 180 200 220 549 410 259 176 145
3 245 260 180 180 180 200 240 533 420 249 165 135
4 245 260 180 170 1€0 200 240 517 420 225 156 135
5 250 240 170 1so 180 200 260 486 430 215 145 130
6 245 220 170 180 180 200 260 455 430 205 140 126
7 240 220 180 180 180 200 260 455 440 195 140 130
8 240 220 180 1e0 181 200 280 440 44C 167 135 118
9 235 220 190 180 180 #200 300 440 450 180 135 108
10 235 190 200 180 180 200 320 424 440 170 135 108
11 250 220 200 180 180 200 320 424 440 170 135 112
12 230 220 200 180 #180 200 #320 408 420 170 135 120
13 235 200 180 1s0 180 200 360 408 420 165 135 130
14 236 200 18 180 180 220 440 408 400 160 135 135
15 235 220 *170 +180 190 220 500 408 390 155 135 145
16 230 220 170 1s0 190 220 600 424 380 1£6 135 150
17 230 220 170 180 190 220 700 424 380 1£6 135 160
18 230 220 1s0 180 190 220 00 424 360 £5 135 160
19 230 220 180 180 160 220| 1,260 424 350 1£0 136 165
20 225 220 190 180 190 220{ 1,080 420 340 145 136 165
21 225 200 190 1s0 190 220 980 420 350 1z 135 170
22 225 220 180 180 190 220 946 410 360 1256 135 170
23 225 200 170 180 190 220 861 410 350 140 135 180
24 226 200 150 180 190 220 694 410 340 145 136 180
25 230 200 180 180 190 220 B33 400 320 148 140 180
26 230 200 1s0 180 200 220 455 400 310 145 140 175
e 225 200 180 1s0 200 220 393 400 310 1580 145 175
28 220 200 180 180 200 220 408 400 290 170 150 175
29 220 240 150 180 200 220 4565 400 2s0 165 145 170
30 220 220 180 180 - 220 517 400 270 £5 140 170

31 220 - 180 180 - 220 - 390 - 156 145 -
Second- Run~-off in

Month foot-days Maximum Minimum Mean acre-feet
OCEODBr e s eevnsavresersncrsnssersnansranense 7,200 250 220 232 14,280
November... . .. cecesreerseavanae 6,530 260 190 218 12,950
Decembere otecccrennssasacnentsnrisanonuan 5,620 200 170 1s1 11,150
Calendar year 1939.....vvvcecrasnvnsanss 65,676 1,100 88 18s 136,230
JBNUBPYeossvsretoassstsscsnssnsoasssansans 5,550 180 170 179 11,010
February.ciessecsceces .. 5,410 200 180 1s7 10,730
Marcheeevecseananee cean 8,560 2e0 200 212 13,010
Aprileccececccoes . 15,322 1,260 220 511 30,390
. 13,444 546 390 434 26,670
. 11,340 450 270 378 22,490
. 5,360 260 136 173 10,610
. 4,400 150 135 142 8,730
. 4,466 1e0 108 149 8,860
Water year 1939-40.ccveieecesavacassnans 91,192 1,260 10s 249 180,880

4# Winter dlscharge measurement made on this day.

Note.- Stage-discharge relatlion affected by ice Oct. 31 to Apr. 18. Backwater from aguatic
vegetation Oct. 1-30, May 20 to Sept. 30; discherge computed on basis of six discharge measurements,
gage heights, and weather records.
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Red Lake River at Crookston, lMinn.

Location.- Water-stage recorder, lat. 47°47¢, long. 98°36*, in sec. 30, T. 1€0 N., R. 46
., at highway bridge in Crookston, a quarter of a mile downstream from danm and power

house of Crookston Light & Power Co.
(general adjustment of 1929).

Drainage area.- 5,330 square miles (revised).
Records available.- May 1901 to September 1940.

Average discharge.- 39 years, 880 second-feet.

Datum of gage 1s 833.03 féet above mean sea level

Extremes.- Maximum discharge during year, 6,000 second-feet Apr. 16 (gage helght, 14.73
eet), occurred during period of ice effect; minimum, 25 second-feet Sept. 4 (gage

height, 2.91 feet, affected by aquaric growth).

1901-40: Maximum discharge, 14,700 second-feet July 5, 1919; minimum, 2.0 second-

feet Dec. 14-16, 1937.

Remarks.- Records falr. Flow regulated by power plants above station.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 300 220 145 130 170 220 160 1,360 620 260 190, 102
2 270 225 380 150 170 150 220 1,480 520 360 200 170
3 260 220 270 180 180 170 240] 1,540 680 370) 145 84
4 310 185 110 200 160 180 180 1,510 580 280 170 26
5 420 130 110 170 180 240 260| 1,300 §40 195 225 72
6 290 235 300 150 170 170 180{ 1,580 620 260 260 185
7 370 410 330 110 150 200 s50( 1,310 620 185 225 210
s 310 360 320 120 170 240| #1,200( 1,220 680 270 130 210
9 235 310 250 200 #150 170 1,700{ 1,170 420 260 145 310

10 330 260 205 150 200 280| 2,000} 1,120 700 300 138 38
11 290 155 290 190 170 170| 2,800/ 1,140 560 180 102 195
12 270 90 340 140 *170 220! 2,400 864 580 210 118 12
13 260 185 360 160 220| #160| #2,400 1,200 560 72 72 100
14 290 290 270 95 200 180| 2,800{ 1,080 520 195 62 100
15 260 290 260 150 130 170{ 4,000 996 520 290 54 130
16 320 280 #2265 190 200 180 #5,500 58 420 124 82 124
17 290 300 300 160 140 220 5,000 907 600 140 145 116
18 330 300| %320 160 150 150 4,400 936 380 230 220 86
19 270 290 260 180 170 190] 3,640 655 410 220 102 100
20 270 320 250 180 180 140} 3,020 1,050 390 215 145 216
21 300 300 245 130 180 200{ 3,020 947 340 270 118 165
22 310 320 170 160 120 160{ #2,300 773 420 190 155 54
23 225 330 175 160 180 160{ 1,700 631 350 340 80 170
24 260 320 150 140 180 160 1,940 736 380 380 114 210
25 270 300 280 180 180| 180 1,820 701 380 215 140 135
26 245 310 225 130 170 170 1,640 635 370 80 210 150
27 280 330 180 140 220 170{ 1,400 795 360 56 240 220
28 260 245 240 130 190 200/ 1,180 719 360 60 310 205
29 270 260 180 170 180/ 320| 1,390 547 380 58 80 240
30 270 220 180 180 - 75| 1,420 614 195 175 130 60

31 290 - 130 190 - 170 - 671 - 290 135 -
Second- 1mam Run-off i

Yonth foot-days Max o ¥n Yean acre~feet
Qctober. .. 8,925 420 225 288 17,700
Novenber . 7,890 410 20 266 15,850
December........ 7,480 380 110 241 14,840
Calendar year 1938.....0vveurrunnisoasns 96,895 2,660 45 265 192,200
JBNUBTTs e saersrsnancsoossnorarssansnssases 4,865 200 95 157 9,660
FObTURRT«+ene ettt 5,040 220 120 i74| 10,000
5,765 320 7% 186 11,430
60,470 5,500 160 2,020 119,900
31,145 1,580 547 1,000 61,780
14,455 700 195 482 28,670
8,710 380 56 216 13,310
August.... 4,639 320 54 150 9,200
SePEOMbOT . v ieerosvtananrterensanonnnnasae 4,204 310 26 143 8,520
Water year 1939-40.....ccuerevervncsnnes 161,778 5,500 26 442 320,800

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 28 to Apr. 18. Backwater from aguatic
growth Oct. 1 to Dec. 27, June 1 to Sept. 30; discharge computed on basls of seven discharge
measurements, gage heights. and engineers' notes.
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.

Thief River near Thief River Falls, Minn.

Location.- Water-stage recorder and concrete control, lat. 48°11', long. 96°10', in sec.
3, T. 154 N., R. 43 W., 5 miles north of city of Thief River Falls and 7 miles up-
stream from mouth.

Drainage area.- 1,010 square miles.

Records available.- July 1909 tc September 1917, April 1920 to September 1921, October
0 September 1924, October 1928 to September 1940.

Average discharge.- 22 years (1909-17, 1922-24, 1928-40), 73.9 second-feet.

Extremes.- Maximum discharge observed during year, 728 second-feet Apr. 15 (gage height,
N oet, affected by backwater from ice); no flow for several months.

1909-17, 1920-21, 1922-24, 1928-40: Maximum discharge observed, 4,080 second-feet

Apr. 23, 1916 (gage height, 14.5 feet); no flow in fall and winter of several years.

Remarks.- Records good except those below § second-feet, those for period of ice effect,
and those estimated, which are poor. Flow regulated in Thief and Mud Lakes and in
swamps above station. Some water diverted into Mud Lake, which is used as game
preserve. Twice-daily gage readings used Apr. 10-20.

Rating table, water year 1939-40, except period of 1ce effect {gage helght, in feet,
and discharge, in second-feet)

3.8 0 4.6 11.9 6.6 368
3.9 .06 4.© 29.6 7.0 486
4.0 +13 5.0 56 7.8 713
4.2 .40 5.5 140
4.4 3.0 6.0 242

Discharge, in second-feet, water year October 1939 to Beptember 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 [} 58 2.5 [}
2 o €6 2.5 0]
3 0 64 2.3 [¢]
4 o 59 2.1 [}
5 [} 53 2.1 [}
6 ] 46 1.9 <]
7 0 40 1.7 o
8 a30 33 1.5 0
9 290 29 1.7 0
10 #b130 24 1.7 [}
1 160 20 1.7 0
12 1150 17 1.7 0
13 1190 15 1.4 0]
14 400 13 1.1 0
15 | #b700 12 .8 Q
16 i 567 11 .6 0
17 181 10 4 [
13 160 8.5 .4 0
19 220 <0 .3 [}
20 163 8.5 .2 0
21 " 126 6.9 .2 0
22 108 6.4 «2 [+]
23 80 6.4 .1 Q
24 79 7.4 esl Q
25 68 6.4 <1 0
26 59 5.6 o 0
55 4.5 Q o]
28 53 3.6 o .2
29 52 2.7 0 .1
30 50 2.7 0 0
31 - 2.7 - [
Second- Run-off in
Month foot-days Maximum Minlpum Mean acre-feet
Qctobere i rsssvevsservsncressessrccnscnsrasae o [¢] o o 0
November... 0 Q 0 o] ]
December. .cesceraccnacaseans sevsesannrasan o o 0 0 [}
Calendar ye@r 1839 cc.ovviarsronrasnerann 467.7 33 0 1l.28 028
JANUAPYeeracacers rtesesrenancnns eratecaans [} [} 0 o] o]
Februaryeseveceeces . 0 o [o] [o] o]
MarChe ieesecsverocossrcacnsarecacsncvacancs [ Q 0 o
APPilescevevarenearecccorisssnrearsssennne 3,871 700 ] 129 7,680
651.3 66 2.7 21.0 1,200
20.3 2.5 0 .98 58
.3 .2 o ol .6
o} ] [} 0
0 [¢] [¢] [¢] [¢]
Water year 1939-40...... erescstevaciecae 4,551.9 700 0 12.4 9,030

# Winter discharge measurement made on this day.
a No gage-height record; discharge estimated.
b Stage-dlscharge relation affected by ice.

458545 O - 42 - 4
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Clearwater River near Pinewood, Minn.

Location.~ Staff gage, lat. 47°39', long. 95°09" in sec. 8, T. 148 N., R. 76 W., 3%

miTes northeast of Pinewood,

(general adjustment of 1929).

Drainage area.- 132 square miles.
Records avallable.- April to September 1940.

Extremes.- Maximum discharge during period
Teet, from graph based on gage readings

Remarks.- Records good.

Rating table, Apr. 9 to Sept. 30 {gage height in feet, and discharge in second-feet)

1.3 1l4.2 2.2 86 3.6 174
l.4 18.8 2.4 80 4.0 224
1.6 28.8 2.8 86 4.1 235
1.8 40 2.8 112
2.0 52 3.0 129

Discharge, in second-feet, water year October 1939 to September 1940

Datum of gage is 1,322.59 feet above mean sea level

246 second-feet, Apr. 13 (gage helght, 4.25
5; minimum dally, 15 second-feet, Sept. 6.

Day|{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 120 49 23 24 19
2 - 120 43 24 25 18
3 - 112 43 26 24 17
4 - 04 46 26 24 16
5 - 96 56 26 23 16
6 - 88 56 25 24 15
7 - 76 56 25 23 26
8 - 76 46 26 23 23
9 138 w6 46 23 23 23

10 165 84 46 23 23 20
11 165 88 43 26 22 20
12 235 30 40 23 22 20
13 236 73 37 22 20 19
14 224 76 34 20 19 10
15 214 76 34 19 22 18
18 194 76 31 19 22 18
17 184 70 20 24 20 19
18 165 70 27 22 20 19
19 138 &6 26 20 19 19
20 120 66 25 20 18 19
21 112 66 26 19 18 18
22 104 62 27 17 17 19
23 96 59 27 22 17 22
24 88 59 26 26 18 22
2 84 56 25 22 19 20
26 76 56 23 20 20 20
27 70 52 23 19 19 20
28 80| . 49 27 24 19 19
29 100 9 24 24 20 19
50 120 16 23 22 22 19
3 - 43 - 23 20 -
Second- 1 an famum Run-off in
Honth foot -:llays Max Win Moar acre-feet

October.iciscececceoenns
Novenborisiessoeserroas
Decemberscicetssevsscessssacossosscscssnna

Calendar year tesrecersarenseeanenoe
JBOUBTYeeoecraoorarvoncsnccscssncrosannnne - - - - -
Fobruary.eces. - - - - -
e 3,107 23 70 11" 6,160

pril 9-30.... 5 4

-SSR 5209 129 43 74.2 556
June.... 1,064 56 23 35,5 2,110
JUlFerereneann 706 28 17 22.7 1,400
BUGUIE e v s vevrnorensanaarsseessnntasaneses 649 25 17 20.9 1,290
SOPLemMDere s sseesecnesssrsssncrssrscacansas 581 26 15 17.4 1,150

The POriodeceescce svvatonnvasecvensnsnes - - - - 16,670
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Clearwater River near Leonard, Minn.

Location.- Staff gage, lat. 47°44', long. 95°13', in E3SW% sec. 12, T. 14?2 N., R.
B8 W., 300 feet downstream from dam at outlet of Clearwater Lake and 8 miles north-
east of Leonard.

Drainage area.- 153 square miles.
Records avallable.- June 1934 to September 1940.

Extremes.- Maximum daily discharge during year, 266 second-feet Apr. 16; minimum dis-
charge, 2 second-feet Mar. 25 to Apr. 3 (estimated leakage through stoplogs).
1934-40: Maximum dlscharge observed, 334 second-feet May 11, 1938 (discharge
measurement); minimm discharge, that of Mar. 25 to Apr. 3, 1940.
Gave read once

Remarks.- Records fair. Flow regulated by dam 300 feet above statlon.
dally

Y.

Rating table, water year 1939-40, except period of backwater from debris
(gage height in feet, and discharge in second-feet)
(Shifting-control method used Oct. 1 to Feb. 1b, Apr. S-24)

0.6 6.8 1.2 87 1.8 163
.8 18 1.4 er 2.0 210
1.0 35 1.6 122 2.2 266

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 16 25 30 26 18 26 a2 210 60 26 26 18
2 17 25 30 26 18 26 a2 186 60 26 26 18
3 17 26 30 26 1€ 26 ad 163 56 26 26 19
4 20 25 30 26 18 26 12 194 65 26 26 i8
5 32 26 30 23| 18 26 1s 252 63 25 26 18
6 32 28 30 23 18 26 26 186 65 25 26 is
7 20 26 30 23 18 26 43 163 65 26 24 27
8 30 28 30 23 1s 26 68 134 65 26 23 27
9 32 28 32 22 18 26 104 122 87 26 24 27

10 a2 26 32 20 1s 26 134 111 65 26 24 24
11 32 25 30 18 19 26 134 111 50 27 21 18
12 30 25 30 18 18 26 162 111 50 29 19 16
13 26 26 30 1s 18| 31 174 108 47 27 19 16
14 26 25 28] 18 18 3 210 1185 46 26 19 16
16 25 25 28 18 18 31 252 115 43 26 19 16
16 25 25 30 1s 22 31 266 111 39 28 19 16
17 25 23 30 1s 22 3 262 111 35 26 19 18
18 25 20 30 18 22 27 237 111 31 26 16 19
19 25 20 30 18 22 26 210 108 29 26 16 19
20 25 20 30 18 22 26 186 104 29 26 16 19
21 25 23 30 18 22 26 163 °7 27 24 16 19
22 25 25 30 18 22 26 152 90 27 24 14 19
25 25 28 30 1s 22 26 132 90 27 24 14 22
24 25 32 30 18 22 26 126 81 27 29 14 31
25 25 32 30 18 19 al9 118 81 26 27 14 29
26 25 32 30 18 19 a2 108 81 26 26 14 22
27 26 32 30 18 19 a2 117 68 26 24 14 21
25 26 28 30 18 26 a2 182 60 26 26 14 21
29 25 30 30 18| 26 a2 142 60 26 27 16 19
30 26 30 26 18 - a2 174 60 26 27 1s 19
31 25 - 26 18 - a2 - 60 - 26 18 -
Second- Run-off in

Month foot-days Maximum Minimum Me~n scre-reet
0CLObBreecetssrscrrsvssransarcrssrsssesnns 799 32 16 25.8 1,680
November. . e usessasserietnaeneueann 7e4 32 20 26.1 1,560
DECOMDOY s cveeeearorsorsnnnaverecnsnsensaas 922 32 26 29.7 1,830
Calendar yesr 1839 .ccveciccscrnvrncecnne 13,381 1185 10 . 26,530
JANUATYeccvoraasstscvaceccnnoarasses 616 26 18 19.9 1,220
878 26 18 19.9 1,150
881 31 2 22.0 1,350
3,867 266 2 129 7,670
3,654 252 60 118 7,250
1,278 68 26 42.6 2,530
806 29 24 26.0 1,800
600 26 14 19.4 1,190
Septemberieccccsccsrrtrsnsosrrcrcacosaronas 609 31 16 20.3 1,210
Water year 1939-40.cevvcevercaccsvcnvocs 15,194 266 2 41.5 30,140

a No gage-helght record; leakage through stoplogs estimmted.
Note.- Backwater from debris Apr. S-24; discharge computed on basls of three discharge measure-

ments and gage heights.
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Clearwater River at Plummer, Minn,

Locatlion.- Water-stage recorder, lat. 47°55', long. 96°03', in SE{SW% sec. 4, T. 151 N.,
R. 422 V., on U. S. Highway 59, three-quarters of a mile northwest of Plummer. Prior
to Nov. 10, staff gage at same site and datum.

Drainage area.- 512 square miles.
Records avallable.- April 1939 to September 1940.
Extremes.- Maximum discharge during year, 840 second-feet Apr. 16; maximum gage height,
. eet Apr. 15, affected by backwater from ice; minimum discharge, 7.9 second-
feet Aug. 18 (gage helght, 2.05 feet, affected by backwater frem aquatic vegetation).
194%939—40: Maximum discharge, that of Apr. 16, 1940; minimum, that of Aug. 18,

Remarks.- Records good except those for Oct. 28 to Apr. 15 and Sept. 16-27, which are
TalTr. Qage reagoonce dally Oct. 1 to Nov. 10, P i !

Discharge, in second-feet, water year Gotober 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 32 42 48 20 18 19 20 520 181 23 17 11
2 32 42 20 17 20 18 500 122 22 16 11
3 33 44 34 20 17 20 490 120 22 17 11
4 36 48 26 20 17 22 26 480 118 20 17 10

5 40 50 28 20 17 24 34 480 120 18 16 9.8
6 40 #50 28 20 17 24 40 440 116 17 15 12
7 40 51 28 20 17 24 50 430 110 17 15| 20
8 40 50 30 20 16 28 80 430 106 16 14 16
9 40 48 32 20 14 24 160 420 108 16 14 12
10 42 46 32 20 #15 24| =220 410 108 16 14| 212
11 44 46 30 19 18 22 300 400 104 17 14) 13
12 60 44 19 22 380 390 94 16 14| 12
13 56 50 26 18 26 22 440 370 86 14 14 11
14 56 55 26 18 26 22] 550 370 78 14 14 11
15 54 56 28 17 24 22 760 360 68 14 13| 11
16 52 50 30 18 22 ” 82 1 3| all
17 B2 50 32 his 20 24 ‘:8 gzg 56 1% ia o10
18 50 50 30 17 20 24 350 330 50 15 12| al2
19 40(. 48 26 17 20 24 360 320 5 13 12| e13
20 48 4“4 26 18 19 24 380 310 40 13 12| e13
21 46 50 24 18 19 22 390 290 36 11| 13
22 45 50 24 18 18 22 390 270 36 12 11| 13
23 44 50 24 18 19 22 400 240 35 14 11| al6
24 44 49 18 19 20 410 218 34 15 11} a26
26 46 44 22 18 20 20 410 205 32 15 11| e24
26 46 48 22 18 20 20 420 102 30 14 11 al9
27 45 36 22 17 20 22 420 179 13 1 8
28 44 40 22 17 17 24 440 165 27 18 11 17
29 44 42 22 13 18 28 470 157 25 20 11 17
30 44 48 22 19 - 28 500 148 24 18 12 18
31 40 - 22 19 - 24 - 140 - 16 12 -

Second- Run-off in

Month foot-days Maxinmmum Kinimum Mean acre-feet

OCtODOT e vvranrroaronsosnssarsennsossasese 1,374 56 32 44.3 2,730

November.... Crevessaneenan 1,418 b6 36 47.3 2,810

DeCOmbOT: e vovrvsranacans 556 48 22 27.6 1,700

Calendar year teretriseesasetanvoaan - - - - -

571 20 13 1°.4 1,130

562 26 14 19.0 1,090

707 28 10 22.8 1,400

9,610 760 18 320 19,060

10,324 520 140 313 20,480

2,149 131 24 71.6 4,260

497 23 12 1.0 086

Augustecceccnenas 411 L4 11 13.3 815

SOPLemDOr: ¢t eurrenerrnrirarcicasnsnaceernn 421.8 26 9.8 14.1 837

Water year 193940 .....c00vecocvanass vee 28,890.8 750 9.8 8.9 57,300

# Winter discharge messurement made on this day.

a No gage-height record; discharge computed on basis of recorded range of stage, weather records.
Note.- Stage-discharge relation affected by ice Oct. 28 to Nov. 6, Nov. B-22, Nov. 27 to Apr. 1b.
Backwater from squatic vegetation Oet. 1.27, June 2 to Sept, 30; discharge computed on basis of gage-

heights and five discharge measuremsnts.
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Clearwater River at Red Lake Falls, Minn.

Location.- Water-stage recorder, lat. 47°53', long. 96°17', in sec. 22, T. 151 N., R.
., at Great Northern Ry. bridge at Red Lake Falls, about 1% mlles upstream
from mouth and 2 miles downstream from nearest tributary, which enters from left.
Drainage area.- 1,420 square miles (revised).

Records available.- June 1909 to September 19, November 1934 to Septemb3r 1240.

Average discharge.- 13 years, 198 second-feet.

Extremes.- Maximum dally discharge during year, 3,000 second-feet Apr. 15; maximum
gage height, 11.43 feet Apr. 15, affected by backwater from ice. No flow Aug.
19-22 (result of regulatlon).

1909-17, 1934-40: Maximum discharge observed, 3,990 second-feet Ap-. 15, 16,
1916; no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

Remarks.- Records good except those for periods of ice effect or no gage-height record,

which are poor. Flow partly regulated by Clearwater Lake and several smaller
lakes, Diurnal fluctuation caused by mill 600 feet above station.

Discharge, in second-feet, water year October 1939 to September 1940

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 43 47 47 55 65 534, 176 31 23 3.0
2 41 35 26 12 834, 160 42 16 7.0
3 50 37 54 24 50 807 156 37 33 19
4 44 31 42 42 60 781 145 14| 36 18
5 47 48 45 20 44 65 730 146 2§ 18 9.0
6 56 62 19 |bass 22 e0| 08| 140 240 12 | 30
7 56 6e 49 #20 120 681 130 14| 23 30
8 54 60 43 40 200 667 140 29 24 14
9 62 50 50 18 800 634 130 20 43

10 68 34 49 #16 34| 1,000 634, 140 2 23 a40
11 80 37 60 19 36| 1,100 611 130 2€ 8.0 36
12 56 32 62 #44 »28 | 1,200 688 126 18 8.0 38
13 66 43 w32 | w22 8 28 | 1,400 540 120 1€ 7.8 a36
14 66 42 40 20 28 24 2,200 520 104, ¥ 11 &30
15 60 49 45 5.5 20 28| 3,000 500 94 32 16 | a30
16 64 56 49 16 11 24 | 2,400 490 50| T 6.6] a26
FY4 62 52 30 3e 28| 1,660 470/ 76 3C 15 21
18 80 50 #2e 13 36| 1,110 480 76] 3C| .2 8.0
19 80 64 60 40 34 950 440 60 2§ 16 15
20 66 B2 36 12 30 891, 420 60 2€ 5.6] 9.4
21 54 50 28 862 400 48 2€ 9.8 6.6
22 54 52 22 28 807 380 60 21 1.8 1.5
23 62 56 36 28 781 340 31 45 4.2 7.3
24 52 50 } 20 30 34 7gs| 310 54 2| 12 | 16
26 48 64 40 30 730, 290 37, 28 ) B9
a30
26 50 52 50 34 705 270 37 26 15 23
27 50 50 22 42 705 246 40) 2C 3.7 21
23 46 47 50 24 7085| 236, 47 2E 32
29 45 26 48 7865, 225 35| 28| 13 2.3
30 48 43 - 60 807, 205 18| 38 4.7 13
s1 54 - ) - 30 - 190 - 43 14 -
Second- Run-off in
Nonth foot-days Max1mum Minimum Yesn acre-feet
0CEODOrY s e evnrvsrsannsnsosserrencasonnsnns 1,674 66 41 64.0 3,320
November. creassranen 1,441 68 31 48.0 2,860
DOCOmDOT, - cvsvecrrornssnroorsorsnsonsornan 1,228 - - 39.6 2,440
Calendar year 1939....ccciurvvoacrnronoes 26,147.5 644 2.4 66.9 49,890
JBNUATY s e v evanenserensoseorasosnassasnsnas 662.5 - - 21.4 1,310
733 - - 2643 1,450
1,011 60 18 32.6 2,010
25,665 3,000 42 866 50,910/
15,426 634 190 498 30,600
2,792 176 18 93.1 5,640
, 840 47 13 27.1 1,670
August...... 414.5 36 .1 13.4 a2
SOPLemDOre s usureenssorerrarancesonrancenns 621.0 43 1.5 20.7 1,230
Water year 1939<40....c00vvevesrnecansas 62,608.0 3,000 .1 143 104,200

# Winter discharge measurement made on thls day.

a No gage-height record; discharge computed from records for station at Plummer, and from dis-
charge for adjacent days.

Note. - Stage-discharge relation affected by ice Jan. 13 to Apr. 16. Beckwater from aquatic vegeta-
tion Oct. 1 to Dec. 20, May 13 to Sept. 30; diascharge computed on basis of 10 discharge measurements,
gage heights, and engineera' notes.
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Forest River near Fordville, N. Dak.

location.- Chain gage, lat. 48°12', long. 97°44', on line between secs. 32 and 33, T. 155
M., R. 55 W., at highway bridge a quarter of a mile downstream from South Branch and 2
miles southeast of Fordville.

Drainage area.- 491 square miles.

Records avallable.- April to September 1940.°

Extremes.- Maximum dally discharge during period, 110 second-feet Apr. 17, 18; maximm gage
he observed, 3.60 feet Apr. 17, affected by ice; no flow Apr. 1-13, Sept. 3.

Remarks.- Records good except those for periods of 1ce effect, no gage-height record, or

ackwater from beaver dam, which are fair. Gage read twice daily at high stages and
once daily at low stages. -

Discharge, in second-feet, water year October 1939 to September 1940

Day| oct. | Nov. | Dec. | Jan. | Fev. | Mar. | spr. | May June | July  Aug. | Sept.
1 a0 13 a3.8 1.8 23 1.0
2 a0 9.2 at.2 1.6 35 4
3 a0 8.3 4.0 al.4' a30 0
4 a0 7.4 3.8 1.2 26 .5
5 a0 8.3 3.6 al.0/ 18 1.2
6 80 9.2 3.8 .9, 10 1.3
7 a0 13 3.8 .8 6.6 1.4
8 a0 10 a4.0 e.8 4.6 1.5
9 a0 9.6 4.4 .8 2.6 1.4
10 a0 10 23.8 al.5 [ -] 1.4
11 a0 8.2 3.1 3.8 2.8 1.3
12 0 8.4 3.0 4.8 2.8 1.3
13 a0 7.8 2.8 3.8 1.8 1.2
14 6.0 7.4 2.8 ag2.0 1.5 1.2
15" b44 8.2 a2.4 1.0 5.6 1.0
16 80 7.8 2.3 1.0 8.8 1.0
17 0110 7.0 2.3 a3.2 4.6 .9
18 #1110 6.6 a2.2 5.4 4.6 .9
19 ©70 6.2 2.0 1.8 3.6 .8
20 61 6.0 a2.0 1.4 2.6 .8
21 47 6.0 1.9 1.4 a2.5 .8
22 28 5.8 2.0 2.0 a2.4 o7
23 19 5.6 al.9 3.4 2.3 1.0
24 15 6.2 1.8 2.0 2.3 .9
e5 12 4.8 al.8 a2.0 2.0 -8
26 10 4.8 1.8 1.8 1.9 .6
7 15 4,8 1.9 31 1.4 6
28 10 4.4 1.9 20 1.2 -6
29 4.8 84.2 al.9 82 1.0 +5
30 7.0 a4.0 al. 8| 13 1.4 4
31 - 3.8 - 12 1.3 -
Second~ Run-off in
Month foot-days Maximum Minimum Mean acre-feet

Decembers. s acsveesrcancaccsscorscarcscnen

Calendar year Peeceeteiaitsnenneiene
DS L o - - - - -
Pebruary... - - - - -
Marche.... - - - - -
April. 648.8 110 0 21.6 1,290
May... 225. 8 13 3.8 7.28 448
JuBBessaraces B82.2, 4.4 1.8 2.74 163
JulYeeesoornonns 250.6 90 .8 8.08| 497
August..... 216.2 35 1.0 6.97 429
SePtemDOT . vereerecnerssrccrracrvesnansnoss 27.4 1.5 0 «91 54

The PericoGeccesc.vcecvessessoscsescscnes 1,451.0 110 0 - 2,880

# Winter dlscharge measurement made on this day.

8 No gage-helght record; discharge interpolated.

b Stage-dlacharge relation affected by ice.

Note.- Backwater from beaver dam May 10 to July 26 and Aug. 23 to Sept. 30; dilscharge computed on
basls of five discharge memsurements, gage helghts, weather records, and records fcr station at
Minto.
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Forest River near Minto, N. Dak.

Location.- Chain gage, lat. 48°16', long. 97°24', on line between secs. 1 and 12,
T. I55 N., R. 53 W., 3 miles southwest of Minto.

Dralnage area.- 538 square miles.
Records available.- March 1932 to September 1940.

Extremes.- Maximum discharge observed during year, 244 second-feet Apr. 17 (gage
THelght, 6.00 feet); no flow during most of year.
1932-40: Maximum discharge observed, 700 second-feet Apr. 2, 193Z {gage height,
12.95 feet, affected by ice), from rating curve extended above 550 second-feet;
no flow on many days in esach year during the periocds 1932-34, 1936-40.

Remarks.- Records good except those affected by backwater, which are falr. Gage

Tead twice dally Mar. 31 to Apr. 7, Apr. 15 to June 1, June 3-30, Aug. 3 to Sept. 20,
and once dally during remaining periods when river was flowing.

Discharge, in second-feet, water year October 1939 to September

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - vo| 22 5.1 0 [ 2.4
2 - o0l 21 5.4 [ 1.3 1.8
3 - b0 19 5.1 0 42 1.3
4 - b0 17 4.9 0 93 W7
5 - b0 17 4.7 0 52 .2
6 - 0 15 4.6 Q 35 .1
7 - b0 14 4.2 of 25 [

8 - [ 14 4.0 o 18 0
9 - [} 13 4.5 o 14 0
10 - of 13 3.6 o 12 o
11 - [} 13 3.1 0 11 0
12 - 0 12 3.4 0 s.1 [
13 - to 12 3.4 o 6.8 0
14 - bl2 11 3.3 [4 6.2 0
15 - bl8 11 3.4 4 6.0 [
16 - 68 11 3.1 [} 6.0 [}
17 -| w218 10 2.9 0 7.4 0
18 - 237| 10 3.0 0 7.6 [}
19 - 184 9.8 3.1 to 7.2 [
20 - 108 8.8 3.3 0 6.8 0
21 - 78 s.1 2.7 [ 6.2 [
22 - 3 7.6 2.7 [ 5.6 0
g - 49 7.6 2.5 [ 5.2 0
2 - 42 7.6 2.7 0 4.8 [4
- 32 7.4 2.0 o 4.2 [
S.‘; - 30 6.8 1.3 4 3.9 ]
= - 26 6.5 .8 0 3.4 [
= - 27 6.0 .4 0 2.9 0
2 - 27 5.7 .2 [+ 2.7 [}
01 0 28 8.3 0 0 2.0 [
b0 - 5.1 - o 2.6 -
Second- o, Run-off in
Month foot-days Maximum Minimum Mean acro-feot

0CtODErs..sronacanceans reseeeseeas teeraee 0 0 0 0 0o

cees 0 ] [} ] [}

.......... 0 [ 0 4 o

Calendar year 1939....cccevevses eevnean 2,451.3 180 0 6.71 4,860

JBOUATY ¢ s oo vsnnseassersnsoasonssansnacnsan [+ 0 0 0 o

Februarye. ssoeves . 4 0 9 0 0

March. 0 0 0 [ 0

1,252 237 0 41.7 2,480

347.3 22 5.1 11.2 659

93.4 5.2 0 3.11 188

0 0 0

408.9 93 0 13.2 811

September.ce.sessaces 6.5 2.4 [} .217 13

Water yearl939-40 ... cicevvnnrianranrans 2,108.1 237 Y 5.76 4,180

# Winter discharge measurement made on this day.

+ Observation of no flow made on this day.

b Stage-discharge relation affected+by ice.

Note.- Backwater from beaveir dam Aug. 20 to Sept. 20; discharge computed on basis of gage helghts
and one observation of no flow. )
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South Branch of Park River near Park River, N. Dak.

Location.~ Chain gage, lat. 48°24', long. 97°50', on line between secs. 15 and 16, T. 157
. 56 W., at highway bridge half a mile upstream from small unnamed creek and 4%
miles nortmwést of town of Park River.

Drainage area.- 255 square miles.
Records available.- March to September 1940.

E:xtremes. Maximum discharge observed during period, 171 second-feet Apr. 19 (gage height,
eet); no flow at times.

Remarks.~ Records o(glood except those for perlod of ehifting control, which are fair, and
€ for peri of ice effect, which are poor. Q(age read twice daily.

Discharge, in second-feet, water year October 1939 to September 1940

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - bO 8.7 1.0 [+] 0.2 [+]
2 -1 vo 5.8 1.0 0 .2 o
3 - b0.1 4.8 .9 [¢] o1 0
3 - b.2 4.2 o7 [} o1 o
& - b.4 3.6 o7 [¢] o 2
8 - b.4 3.0 o4 0 o1 .1
7 - b.4 2,8 .2 [ [} 0
8 - b.2 2.7 .2 o 0 0
9 - b0 2.4 o1l [+] [+] 4]

10 - bo 244 el o o o

11 - b0 2.0 o1 4] [+] 4]
12 -1 ®o 2.1 [ 0 [} 0
13 - b0 1.8 [+] [+] [+] 0
14 - 2.1 o [+] [+} o1
i - b.2 2.0 o o .2 o1l
16 - b2.4 1.8 [+] ol o ol
1w -| w22 1.5 0 ] 0 1]
18 -| #0756 1.8 [} o o] 0
19 - 162 1.e 0 [+] o1 [¢]
20 -1 122 1.9 o o [+] .1
£1 - 39 v 1.8 ] 0 [+ [}
22 ~-| #51 Y 1.8 [+] 4] [+] o
23 - 18 V1.3 [+] 4] [+] [+]
24 - 13 ‘1.3 0 0 o1 ]
25 - 8.8 | 1.3 ] 4] o1 [¢]
26 - 746 1.1 ] Q [ ]
27 - 8.0 1.1 4] o [+] [+]
28 - 6.9 1.2 4] ol o [+]
29 - 8.6 1.1 4] .2 el [+]
30 O 8.3 1.1 o ol [+] 4]
31 b0o - 1.1 - .1 o -
Second- Run-off in
Month foot-days Max1mum Minimum Mean acre-feet
October.cessooersnaes
Novembe:
Decembe
Calendar year caserrererccnaraenenns
JAOUATYecessoerectsarancsosseossnnsssnnnnse - - - - -
February - - - - -
MArCheeieieessaserssoscntsnssocssseassvses - - - -
APTilesiccesnvsascennne 532, 162 [ 17.7 1,060
Mayeeoesaosanana .. 70.8 8.7 1.1 2.28
June... ves ces 5.4 1.0 [+] «1e il
JUlYeeeereces ceven 6 .2 [+] «02 1.2
ARZUBL seaserennsretvessnssstssnns reese 1.3 2 [+] «04 2.8
BOpPtOmbOreisscsrecctcestssasnrotcsronssonca 7 .2 [+ 02 1.4
The POTIOA sevurvrvarrrvasrersvorrsnsven - 162 o - 1,220

# Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.
Hote.- Shifting-control method used July 28 to Sept. 30.
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Park River at Grafton, Il. Dak.
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Location.- Chain gage, lat. 48°25', long. 97°24', in NE% sec. 13, T. 157 N., R. 53 W., at

rafton.

Records available.- April 1931 to September 1940 (incomplete prior to 1937).

Rubble masonry dam 2 miles downstream serves as control.

Extremes.- Maximum discharge during year, 210 second-feet Apr. 20 (gage helght, 5.83 feet,
affected by ice, from graph based on gage readings); no flow during part of year.

1951-40:

Maximum discharge observed, 2,010 second-feet, Apr. 2, 1933 (gage height,

15.18 feet, affected by ice), from rating curve extended above 300 second-feet; no flow

at times.

Remarks.- Records good except those for period of ice effect and those below 10 second-

eet, which are fair.

Gage read once daily.

Rating table, water year 1939~40, except periods of ice effect or backwater from debris on control
(gage height, in feet, and discharge, in second-feet)

4.4 64
4.6 86
5.0 132

5.2
5.4
5.7

156
180
216

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Wov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 9.2 1.5 0 1.5
2 10 8.5 c2.1 0 1.2
3 [¢] 8.0 cl.2 0 «9
4 0 7.4 8l.0 0 1.5
& 0 8.0 a.7 0 «3
6 0 6.8 8.5 0 <3
7 0 8.3 c.3 o] o]
8 4 4.6 a5 0 [
9 0 4,6 8.5 0 0
10 0 4.6 8.5 o] 0
11 10 4.1 8.5 [¢] 0
12 [o] 4.1 8.5 [o] [
13 0 3.6 .9 [o] 0
14 0 4.6 «3 0 0
15 al 3.6 o o] 1.5
16 9.0 3.0] «3 0 9
17 #0110 2.7 0 o 3
1s bl20 5.8 o 0 0o
19 120 4.1 0 o [¢]
20 b120 3.8 o] ) o
21 #5190 3.0 0 0 0
22 120 2.7 [} 0 [
23 92 2.1 0 0 0
24 61 2.4 0 4] 0
25 36 2.4 0 a0 )
26 32 2.1 0 0 0
27 17 1.8 o] (9] 0
28 16 2.1 o 2.1 0
29 15 1.8 0 1.5 0
30 12 1.5 0 3 0
31 - 1.2 - 3 [}
Second- Run-off in
Month foot-days Max Limam ¥inimum Mean acre-foet
OCLODOT s e evanrevannstsasssvocnsoanosnrosen o 0 0 o o
November ceee Cereenaens o o o 0 0
December. tesseecssnanesaanns 0 o o e 0
Calendar year 1939, .....veeeceoannccnses 1,134.1] 130 o 3.11 2,250.5
JONUATY e evesoonvravssarovononssvacsssncrnsns [¢] 0 [ 0 0
FObIUBLY s eevesrasnes [} 0 0 0 [+]
0 0 0 0 0
1,141.0| 180 o 38.0 2,260
130.3 9.2 1.2 4.20 258
11.3] 2.1 o .38 22
. 4.2 2.1 o] +14 8.3
August... 8,4 1.5 o] .27 17
September 4 [} [ 4] 4]
Water year 1939-40...c0ceecnrennsavecnns 1,295.2 190 0 3.55 2,565.3

# Winter dlscharge measurement made on this day.

t Observation of no flow made on this day.

a No gage-height record; discharge estlimated.

b Stage~discharge relation affected by lce.

¢ Backwater from debris on control; discharge computed on
June 7.

basis of engineer's inspection on
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Pembina River near Manitou, Manitoba

Location.~ Chain gage, lat. 49°08'50", long. 98°33'30", on bridge near Lea's farm, 9

milés south of Manitou.

Drainage area.- 2,060 square miles.

Records avallable.- October 1929 to September 1940 (incomplete) in reports of U. S.
eclogical Survey. April 1921 to September 1935 in reports of Dominlon Water and

Power Bureau, Canada.

Extremes.- Maximum daily discharge observed during year, 150 second-feet Ap~. 20; no

oW June 15, 16, July

8-30.

1921-40: Maximum daily discharge observed, 1,620 second-feet Apr. 19, 1923; no
flow on many days in 1934, 1937, 1939, and 1940.

Remarks.- Records fair. Gage read once daily.

Cooger&tion.- Records furnished by Dominion Water and Power Bureau, Departmsnt of Mines

esources, Canada.

Discharge, in second-feet, water year Ootober 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 8.6 1.3 0.1 1.0 0.4
2 - 7.2 1.3 .2 12.9 4
3 - 6.6 1.3 .2 11.5 .4
4 - 6.6 1.3 .2 11.5 .4
B - 6.6 1.3 2 11.2 .4
86 - 7.2 1.0 .3 11.2 4
7 - 7.2 .8 -3 7.6 4
8 - 3.7 -6 0 5.6 .3
9 - 3.7 «6 o 5.2 .3
1o - 3.6 .6 0 5.0 -3

11 - 3.5 -6 0 5.0 .3
12 - 3.1 -5 [ 4.3 -3
13 - 3.0 5 0 1.9 "3

14 - 3.1 3 0 1.1 3

16 - 3.1 [¢] o] 1.2 .2

16 - - 2.4 9 (] 1.1 .2

by - 2.3 .2 o 1.0 .2
18 - 2.3 .2 0 .9 -2

19 - 2.3 .1 ) .8 .2

20 150 2.2 -1 0 .8 .2

21 b87 2.2 .2 0 7 2

22 b52 2.2 .2 0 -6 .2

23 b59 2.1 .1 0 .6 2

24 bl9.0 2.0 .1 0 6 2

26 b19.0 1.8 .1 ] .8 .2

26 9.9 1.8 .1 [¢] -5 .1

27 9.9 1.8 .2 ] 5 .1

28 8.6 1.6 .2 [¢] 5 .1

29 8.6 1.8 .1 0o 5 «1

30 8.6 1.5 .1 o .5 -1

31 - 1.4 - .3 5 -

Second- Per Run-off
Month Maximum | Minimnm Mean square
foot-days mile { Inches | Acre-feet
0otobOr . vvieveinanrarnssones

November........

DOOEMDOr et eatstsnnssarosnss
Calender year cecseseas

JOIUATY. e cuseveeiacccntossans - - - - - - -

Maroh.cceeeens - - - - - -

APTil 20=30.ceccesesssncossoe 431.6 150 8.6 39.2| 0.0190{ 0.C078 856
Y ecosoacesacncecananssosans 108.3 8.6 1.4 3.5] .00l .C020 215

14.0 1.3 0o .5 .0002 .C003 28
1.8 3 0 .1 +0000 .C000 3.8
106.9 12.9 -] 3.4 .0017 .0019 212

September. . 7.6 -4 .1 3 .0001 .Q001 16

Water year 1939-40, 670.2 - - - - - 1,330

b Stage-dischargs relation affected by ice.

Note.~- No gage-height record Aug. 25 to Sept. 18, Sept. 20-30;

diecharge estimated.
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Pembina River near Walhalla, N. Dak.

Location.- Staff gage, lat. 48°53'32", long. 97°59'09", in 8E4SWi sec. 35, T. 163 N., R.
-, 1% miles downstream from Little Pembina River and 3% miles southwest of
Walhalla.
Drainage area.- 3,020 square miles.
Records available.- October 1939 to September 1840.

Extremes.- Maximum dally discharge during year, 766 second-feet Apr. 19; maximum gage
helght, 5.52 feet Apr. 18, 19, affected by ice; no flow during most of year.

Remarks.- Records good except those for periods of ice effect and those below 5 second-
1Eet, which are falr. Gage read once daily.

Reting table, water year 1939-40, except periods of ice effect (gage height, in feet,
and discherge, 1n second-feet)

1.3 o 2.0 32 8.0 190
1.4 1.0 2.2 49 3.5 371
1.6 6.6 2.4 2 4.0 590
1.8 17 2.6 100 4.5 elo

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o 0.1 a0 44 6.6 0 46
2 o] 0 a0 38 9.7 0 46
3 [} 0O a0 33 8.7 o 44
4 o 0 a0 30 8.6 0 32
5 .1 b.l a0 27 7.0 0 23
6 a0.1 -1 b.l a0 25 5.6 [o] 16
v .1 b.l a0 23 4.8 o 11
8 0 b.l a0 23 4.5 0 7.5
9 0 b.1 a0 23 5.6 0 6.2
10 0 b.1 al 22 5.6 0 3.4
11 b.1 0 #b0 19 4.5 0 2.0
12 .1 b.2 0 o 18 2.9 o 1.8
13 .1 b.4 o 0o 16 2.0 o .9
14 o 0.5 o] 8.8 19 1.8 [o] 7
15 0 .6 023 18 1.6 0 7
16 o] .5 [} b51 16 .8 o] o7
17 o -4 0 v128 15 7 .2 .9
18 o] ] o] 1458 18 .3 -4 .8
19 o 3 o *b766 19 2 .3
20 ] .2 o 436 18 0 [¢] .1
2L o 2 0 163 15 .1 ) 0
22 0 .2 0 85 14 .3 o | 0
23 o] b.l 4] 92 13 .6 o 0
24 0 v0 ) #8565 12 .6 o] 0
25 0 b0 o 66 11 -5 [} o]
26 0 O o] 53 11 .2 o] 0
27 0 0 0 44 10 .2 0 o
2e 0 *b.1 0 50 8.7 o] 0 o]
29 0 b.l 0 67 8.8 0 o] o]
30 4] ®.2 o] 60 7.9 ] 0 0
31 0 - 0 - 7.9 - 22 0
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
OCEODO e reerarorossvatsnsrsssscacscncsanne 1.3 0:1 o 0.04 2.6
November......... Cereersresaenes .e 4.7 .6 o .18 9.3
DECEMDEr s v e nssesacrsrsaroanaccsosasnsossos -7 .1 o .02 1.4
Calendar year fertecesstsaancrenanne - - - - -
January..... o] 0 o 0 [}
February [ 0 0 o o
Karch. 0 0 o 0 0
April 2,635.8 766 0 87.9 5,230
Yoo 584.3 44 7.9 18.8 1,160
Juneeesvees ceesrens 85.0 9.7 0 2.83 169
JUlFeeseoornseronconsasanne 22.8 22 o W74 45
Augustesesrsrerrisenrinaaes 242.8 46 o 7.83 482
SEPLOmMDeT s ¢ e ivusrtssanscasersanarscnennnas o] o 4] o - 0
Water year 1939-40....00000ravcvctacccss 3,577.4 766 a .77 7,100

* Winter discharge measurement made on this day.
a No gage~helght record; discharge computed on basis of records for statlon at Feche.
b Stage-discharge relation affected by ice.
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Pembina River at Neche, N. Dak.
Location.- Water-stage recorder 60 feet above concrete dam, lat. 48°58', long. 97°33',
n sec. 31, T. 164 N., R. 53 W., in Neche.
Drainage area.- 3,080 square miles (revised).
Records avajilable.- May 1903 to September 1915, April 1919 to September 1940.

Average discharge.- 21 years (1919-40), 99.1 second-feet.

fxtremes.- Maximum discharge during year, 816 second-feet Apr. 20 (gage helght, 7.97
eet); no flow during most of year.
1903-15, 1919-40: Maximum discharge observed, 3,870 second-feet May 2, 1904 (gage
height, 20.9 feet); no flow on many days in period 1932-40.

Remarks.- Records good except those below 10 second-feet, which are falr.

Rating table, water year 1939-40, except period of 1ce effect (gage height, in feet, and
discharge, in second-feet)
(Shifting-control method used Aug. 15)

5.7 0o 6.1 66 7.2 368
5.8 11.7 6.2 76 7.6 B70
5.9 24.4 6.4 1ls 8.0 e3s8
6.0 39.1 6.8 220

Discharge, in second-feet, water year October 1939 to September 1940

Dey| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 87 16 0
2 0 79 16 0
3 [+] 64 16 5
4 0 58 16 36
6 0 51 15 30
6 0 44 156 29
7 0 42 12 27
8 0 41 9.3 23
9 o 39 10 18
10 o] 38 10 15
11 [o] 38 9.3 12
12 0 36 9.3 8.2
13 [+] 33 7.1 8.0
14 0 32 6.0 5.8
15 o 32 4.9 3.8
16 o 32 4.9 3.8
17 ] 32 3.8 2.7
1s 87 30 2.7 0
19 b402 27 1.0 o]
20 #730 26 0 o
21 536 27 1.7 0
22 259 27 3.8 0
23 154 26 3.8 0
24 128 24 1.1 0
25 121 23 2 o]
26 99 22 1.9 0
27 83 20 0
28 75 19 0 )
29 71 18 0 0
30 5 16 0 0
31 - 16 - ]
Second- Run-off in
Month foot-days Maximum Minimum Mean ecre-feet
OOEODOT e st v voresnneranssrarsrsnnsrvensanss [ o 0 ¢ 0
November. 0 ] 0 C ]
DOCOMDOT - v evvensorosnssorronsonnsscnnssns 0 o 0 ¢ o
Calendar year 1939....c00000itnsnnsensas 1,445.6 50 0 T.86 2,870
JONUBTYs ccoseanacanoresancnrasoasonnanoas 0 [} 0 [o [}
Pebruary.... 0 0 [ 0
Marcheeseses 0 1 0 C 0
APrileseerceraccrarvoosoncsnnvnnsncsrsnsanse 2,820 730 0 94.0 5,590
MBFeeeasensssenessrarssosnsvsesnsosscnsnns 1,089 87 16 3E.5 2,180
JUN@ecacerscens 196.8 16 ) €.56 0
Julyeesovoaons 0 0 o < 0
August... 218.8 36 o 7.08 434
SeptOmbers ceeverastaccsnresencsrsssusssae 0 o] [} C
Water year 1939-40........00vinvrnnnnns 4,334.6 730 o 11.8 8,690

% Winter discharge measurement made on this dey.
b Stage-discharge relation affected by lce.

¢ Backwater from debris on control; dlscha
gage mataneer 3 discharge computed on basis of one discharge measurement and
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Tongue River at Cavalier, N. Dak.

Location.- Chain gage, lat. 48°48', long. 97°37', on line between NE} and SEt sec. 4, T.
8T N., R. W., on State Highway 5 in Cavalier. Datum of gage 1s 869.58 feet above
mean sea level (levels by Corps of Engineers, U. S. Army).

Records available.- October 1938 to September 1940.

Extremes.- Maximum discharge observed during year, 288 second-feet Apr. 20 (gage height,
. eet); no flow for several months.
1938-40: Maximum discharge observed, that of Apr. 20, 1940; no flow for several
months ln each year.

Remarks.- Records good except those below 2 second-feet, which are fair. Gege read twice
dally during period of flow.

Rating table, water year 1939-40, except period of ice effect (gage height, in feet, and
discharge, in second-feet)

0.3 0 1.4 2.00 3.6 64
4 +06 1.8 4.4 4.0 87
6 «20 2.0 14 5.0 148
8 42 2.6 27 6.0 222

1.0 <70 3.0 46 6.8 288

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 20| 24 1.8 0.4 0.1 [
2 bo| 18 2.4 a.4 .1 [
3 bo| 14 2.2 8.4 .1 o
4 bvol 12 2.3 8.4 .1 [
5 bO| 7.4 2.5 a.4 1.2 o
[ vo| 6.0 2.4 “ 1.1 [
7 vo| 5.2 2.2 a.4 .8 [
8 vo| 5.0 1.9 a4 .6 o
9 b0 4.8 1.9 a.5 s [

10 ool 4.8 1.8 a.5 51 o
11 00| 4.4 1.6 a.4 .1 o
12 bO| 4.3 2.3 a.d 1 o
13 b0l 4.1 1.8 .3 [ 0
14 bo| 8.8 1.3 8.2 [ 0
15 vo| 4.8 1.0 .2 o o
18 b110| 4.4 1.9 a.2 [ [
17 0148] 4.4 .7 4.3 [ .1
18 176] 4.1 .5 2.3 o .1
19 #280| 8.5 2] .2 o [
20 208 3.2 o4 .2 [ [
211, 77 3,2 o4 2 [ 0
22 41 3.2 4 1 [ [
23 27| 3.0 .4 .1 o 0
24 20 2.8 a.4 .1 [ [
25 14) 2.5 o4 .1 o 0
26 10| 2.4 8.5 a [ 4
27 10l 2.0 8.5 .1 0 o
28 12] 1.9 8.4 .1 [ o
29 22! 1.8 a4 . o o
S0 32| 1.6 a.4 a o o
31 - 1.8 - .1 o -
Seconde- Per Run-off
Month Maximum | Mininum Mean square

foot-days mile |Irches | Acre-feet
OCtODOr . csceervrscrsvarnoare 0 o [¢] 4] 4] 4]
November...... .. . 0 [ [ o o 0
T 0 [ ] o 0 [}

Calendar yoar 1939-...cee... B71.7 30 o 1.57|.012 1,130
JEANUATY . ¢ coovonrenvonsrrannsse 0 o [+ o o [}
wid 0 o [ o |0 o
o o [ o o

APTILeeeenvroreroncnenss 1,138 250 o 37.8 | .28 2,250

1 167.7 24 1.6 5.41].040

June....... 37.1 2.6 o 1.24|.0002 74

8.1 .5 .1 «26/ .0019 16
4,8 1.2 [ .15/ .0011 9.5
.2 .1 o .01} . 000074 e
Water year1939=40 ccvverers 1,352.9 230 ) 5,70] 027 2,680

# Winter discharge measurement made on this day.

to. Kobi:ge—helsht record; discharge computed on basis of observer'!s notes and record for station
at Pembina.

b Stage~dlscharge relation affected by ioce.
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Tongue River near Pembina, N. Dak.

Location.- Staff gage above rubble masonry dam, lat. 48°55'08", long. 97°16'30", in MW
sec. 26, T. 163 N., R. 52 W., 3% miles upstream from mouth and & miles south-

west of Pembina.

Drainage area.- 491 square miles.
Records available.- October 1939 to September 1940.

Extremes.- Maximum discharge observed during year, 192 second-feet Apr. 20 (gage height,
. eet); no flow during most of year.
Maximum stage known, 16.5 feet in 1916 (from information from local residents).

Remarks.- Records good. Gage read twice daily Apr. 19 to June 5 and once dally there-
alter during period of flow. :

‘Rating table, water year 1939-40 (gage height, in feet, and discharge, in second-feet)

8.38 0 8.8 28 9.6 166
8.4 -2 2.0 63 2.7 182
8.5 2.6 8.2 84
8.6 e.0 9.4 120

Discharge, in second-feet, water year October 1839 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 4] 12 1.3
2 0 12 .8
3 0 29 .8
4 0o 30 .4
5 0 21 .2
6 0 14 °
7 0o i2 o
8 0 1o o]
9 o] 8.0 0
10 0 8.0 0
11 0o 6.1 o
12 0 5.5 0
13 [} 4.3 ]
14 0 4.3 ]
16 [ 3.4 0
16 o} 3.4 [o]
17 0 2.6 0
18 4] 1.6 [}
19 146 1.9 0
20 ie2 4.3 0
21 179 4.3 o]
22 179 4.3 o]
23 149 3.8 0
24 87 3.4 0
26 40 3.4 o
26 30 3.0 o
a7 23 2.6 0
28 18 2.6 0
29 16 1.9 0
30 14 1.6 0
31 - 1.3 -
Second- Run~-off in
Month foot-days Maxinmum Minimum Mean acre-feet
OCLODO e cconeraasarsorrsncassantcsarsnsann [ 0 o
November..... [0 1] [} o [¢]
DOCOMDO e s e venrsoscarscnasssorsnaconnsosns o 0 [¢] 0
Calendar year - - - - -
JENUATY e evsnraraorennccasaaasoone Q 0 0 o} 0
Fobruarycesvesecsevecresonse [ 0 0 0 0]
0 0 0 0 0
1,073 192 0 33.8 2,128
225.6 30 1.8 7.28 447
3.5 1.3 o .12 6.9
0 [o] o] o] [¢]
0 0 0 0 0
September. ceressssseserssencars o} 0 o} o] 0
Water year 1939-40....c0eceernsnnnrancss 1,302.1 12 0 3.56 2,680
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Roseau River near Malung, Minn,
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Location.- Staff gage, lat. 48°45'45", long. 95°42'05", in SEiSE% sec. 17, T. 161 N., R.
., at highway bridge three-quarters of a mile downstream from Bear Creek, 1% miles

southeast of Malung, and 3% miles upstream from South Fork.

staff gage at site 1 mile downstream at different datum.

Drainage area.- 252 square miles.

e downstream.

Records available.~ October 1639 to September 1840.
at FMalung I mil

Prior to June 30, 1638,
.

August 1928 to June 1938 at site

Extremes.~ Maximum discharge observed during year, 413 second-feet Apr. 17 (gage height,

N eet, affected by Ice).
1928-38, 1939~

(gage heigﬁt, 12.44 feet, site and datum then in use); no flow at times.

40: Maximum discharge observed, 1,780 second-feet May 11, 1938

Remarks.- Records good except those for periods of backwater from ice or beraver dams,
W] are fair. Gage read twice daily,

*

Discharge, in second-feet, water year October 1939to September 1940

Day] Oect. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1|  a2.6 2.6 2.2 48] 19 1.2 23 18
2 a3.3 2.0 1.8 139 38 o7 24 14
3 a4.0 2.0 2.0 139 48 € 24 13
4 23,3 2.2 2.2 a0.8 130 50 o€ 34 12
5 #3.3 2.6 2.2 1ns| 49 o€ 45 12
6 2.6 2.6 2.2 99 41 PL 49 15
7 2.9 3.2 o el.l 87| 34 of 60 26
8 2.6 3.0 2.4 al.6 79 30 4 47 40
9 5.7 2.4 2.4 22,4 83 28 o4 40 45

10 6.7 2.4 2.2 24,2 76| 28 o6 31 40
11 6.0 2.4 2.2 ad.6 87 38 .6 23 33
12 4.6 2.4 2.0 a3,2 71 30 N 16 24
13 3.2 3.6 1.6 #2.6 ke 24 o4 13| 19
14 244 4.6 1.8 16 63 14 1.1 12 18
15 2.4 4.2 1.9 120 54 8.8 .9 25 14
16 244 4.2 2.4 #300 41 8.8 o€ 47 13
17 2. 4.2 - %360 33 7.4 o€ 50 13
18 3.0 4.2 - 360 30 5.3 o6 471 14
19 4,3 4.2 - 300 21 4.0 8 40 13
20 4.6 3.6 - 253 17 2.5 .8 26 12
21 4.6 3.0 - 232 19 2.6 .6 16 1
22 5.0 3.2 - 158 20 2.0 1.1 13 1
23 4.6 3.8 - 139 20 2.0 1.1 12 10
24 4,0 3.0 - #116 23 2.0 «€ 1 9.4
25 4.0 3.0 - 148 17 1.6 5 11 9.4
26 3.0 3.2 - 148 34 1.1 4 10| 10
27 2.6 4.0 - 130 26 1.1 3 10 10
2e 2.2 3.0 - 121 19 1.2 3.6 10 10
29 2.6 2.4 - 139 16 1.1 10 10 10
30 4.2 2.4 - 148 16 1.3 29 11 10
31 4.2 - - - 13 - 24 14 -
Second- Run-off in
Month foot-days MaxImum Minimum Mean acre-feet
OCEODEr s 4 s ssasarsrassnasesssscsarsnnosns 112.9 6.7 2.2 3.64 224
Novamber n e neoll 93.4 4.6 2.0 3.1 185
Decemberes . arseseccesacosvernnscsncceannns - - - - -
Calender year eetecetsacinrenrinatnn - - = - -
January.... - - - - -
3,211.5 360 - 107 6,370
1,786 148 13 57.6 3,540
520.5 50 1.1 17.4 1,030
53.8 29 . 2,70 166
794 50 10 25.8 1,570
502.8 45 9.4 16.8 997
Water year rerescaceeassnsanssoan - - - - -

# Winter discharge measurement made on this day.

a No gege-holght record; discharge estimated on basls of records for statlon at Ross.

Note.~ Stuge-discharge relation affected by ice Oct. 13~18, Oct. 23 to Dec. 16, Apr. 13-19.

Backwater from beaver dam Aug. 19 to Sept. 30; discherge computed on basiz of two discharge measure-

ments, gage heighta, weather records, engineers’ notes, and records for station at Ross.
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* Roseau River at Roseau, Minn.

Location.~ Staff gage above spillway of concrete dam, lat. 48°51'02", long. 95°45'42", in
sec. 13, T. 162 N., R. 40 W., at dam in Roseau, a quarter of a mile downstream from
State Highway 11. Datum of gage is 1,026.33 feet above mean sea level (Geodetic Survey
of Canada datum, adiustment of 1928). Gage readings have been reduced to elevations
above mean sea level,

Records avallable.- April to June 1940.

Extremes,- Maximum elevation during period, 1,037.63 feet Apr. 17, from floodmarks;
minimim observed, 1,031.73 feet June 15.

Remarks.- Gage read twice dally Apr. 14-22, and once daily thereafter.

Gage-height, in feet, April to June 1940

¥
Day| Oct. Nov, Dec. Jan, Feb, Har. Apr. Kay June July Aug. Sept.

1 - 32,59 32,05
2 - 32,57 32.03
H - 32.57| 32.19
4 - 32.87 32.27
5 - 32.51 32.23
6 - 32.47| 32.21
7 - 32.39 32417
8 - 32.35( 32.11
9 - 32.33| 32.00
10 - 32.31 32.09
11 - 32429 32.09
12 - 32.29| 32.09
13 - - 32.27 32.09
14 31.98 32.25 32.07
18 832.59 32.19 31.73
16 235.56 32,17 31.83
1 837.11 32,11 31,93
18 . 836,93 32.11 31.92
19 235,15 32,09 31.92
20 833.13 32,07| 31.92
21 832486 32,03 31.92
32.69 32.03 31.93
23 32.63 32.03 31.93
32.87 32,03| 81.93
25 32.61 32,03 381.93
26 32.59 32.09 31.93
27 32,59 32.15 31.93
28 32.57 32,13 31.93
20 32.67| 32.09| 81.93

30 32.61 32.09 -

p 8 - 32.07 -

Gage heights from graph based on e readings
ote e~ Adds!f,ooo.oo got to obtain g;ﬁntimﬁh;w mean sea level.

Roseau River near Roseau, Minn.

Location.- Staff gage, lat. 48°55'24", long. 95°46'02", in SW% sec. 24, T. 163 N., R. 40
. on steel highway bridge, 1% miles upstream from Mud Creek and 5& miles north of
Roseau. Datum of gage 1s 1,023.21 feet above mean sea level (datum of 1928 by Geodetic
Survey of Canada). Gage readings have been reduced to elevations above mean sea level.

Records avajlable.- April 1930 to September 1940 (fragmentary).
Extremes.- Maximum elevation observed during year, 1,032.45 feet Apr. 17, 18; minimum
observed, 1,025.18 feet May 7.
1930-40: Maximum elevation observed, 1,036.24 feet May 12, 1938; minimum observed,
1,023.00 feet Sept. 2, 1936.

Remarks.- Gage read twice daily.

Elevation, in feet, water year October
1939 to September 1940

Apr. 16 | g30.44 || Apr. 19 | g31.05 || Apr. 24| 26.55
17 | g32.33 20 | g29.51 [ May 2| 26.15
18| 32.45 21 | g28.60 7

g Dstermined from graph based on gage readings.
Note.- Add 1,000.00 feet to obtain elevation
above mean sea level.
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Roseau River at Ross, Minn.

Location.- Water-stage recorder, lat. 48°54'37", long. $5°55'18", in SE} sec. 27, T. 163
. R. W., a quarter of a mile north of Ross. Datum of gage is 1,018.44 feet above
méan sea 1level (Geodetic Survey of Canada datum, adjustment of 1928,
Drainage area.- 1,210 square miles (revised).
Records available.- July 1928 to September 1940.

Average discharge.- 12 years, 124 second-feet.

Extremes .~ Maximum daily discharge during year, 700 second-feet Apr. 20, 21; maximum
gage height, 9.47 feet Apr. 18, affected by ice; minimum discharge recorded; 1.1
second-feet Jan. 16, discharge measurement; minimum gage height, 0.38 fcot during
period Jan. 1-15, affected by lce.

1928~40: Maximum discharge, 2,290 second-feet May 18, 1938 (gage height, 14.64
feet); minimum recorded, that of Jan. 16, 1940.

Remarks.- Records good except those affected by backwater, which are fair. Flow regulated
by Roseau Lake.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. Sept.
1 9,2 12 12 ad.4 4.4 4.8 4.6 413 54 17 20 17
2 9.2 12 12 83.6 4.4 4,8 4.8 389 68 16 24 18
3 9.2 12 13 a3.0 4.4 B.0 5.0 344 82 13 26 18
4 9.8 13 13 al.8 4.8 5.0 5.0 302 20 12 258 18
5 12 14 14 ak.8 4.6 5.0 5.0 262 98 11 30 17
6 14 15 14 a2.6 4.6 6.6 #5.0 232 98 9.8 31 7
7 17 16 14 a2.6 4.4 5.5 6.0 206 90 9.0 32 19
8 18 156 14 a2.6 4.2 5.5 8.0 181 80 8.4 33 20
9 18 17 14 al.4 4.0 5«5 12 166 70 8.0 33 28

10 14 16 15 a2.4 3.8 6.0 20 18l 66 7.6 32 37
11 16 14 14 a2.2 3.6 4.8 22 183 68 7.0 30 42
12 17 16 13 a2.0 3.4 5.0 15 141 70 Ted 27 42
13 17 15 12 al.8 #3,4 5.0 12 134 68 Ted 24 40
14 17 18 14 al.4 3.6 5.5 14 130 60 78S 21 35
15 17 18 13 alel 4,0 #5.5 40 124 56 8.2 20 31
16 18 %16 13 #1.1 4.4 6.0] 140 114 45 9.8 19 29
17 1s 16 13 1.2 4.4 6.0 #380 99 35 9.6 18 26
1s 19 18 14 1.3 4.6 6.0| 500 8s 31 9.4 20 23
19 18 16] 14 1. 4.6 5.5| 600 84 26 Be6 24 22
20 11 16 13 1.6 4.6 5.0| 700 76 22 8.6 27 . 20
21 9.8 16 12 1.9 4.4 5.0 700 7L 21 S.6 28 19
22 9.8 16 11 2,0 4.4 4.4| 685 65 20 8.4 27 18
23 10 15 10 2.0 4.2 4.0| 610 61 21 8.6 25 17
24 10 16 10 1.9 4.0 4,0| 514 67 23 8.2 23 15
25 10 16 9.5 2.2 4,0 4,0| #449 56 22 8.4 20 14
26 10 16 8.5 2.6 4.2 4.,4| 413 66 21 S.0 i8 13
27 10 156 7.6 2.8 4.6 4,6 377 56 21 S.2 16 13
28 9 14 6.5 3.0 4.8 4,8| 366 80 22 8.8 15 14
29 10 13 6.5 3.2 5.0 4.8| 366 58 20 9.4 16 14
30 11 13 5.5 3.6 - 4.8| 401 654 19 11 15 14
31 11 - 5.0 4.0 - 4.6 - 50 - 14 15 -
Second- Run-off in

Month foot-days Maxinmum Minlmum Menu acre-feet

403.8 19 9 13.0 801

440 17 12 14.7 873
359.0 16 5.0 11.6 712
12,008.1 200 2.3 32.9 23,810
736 - 1.1 2.37 146
Pebruary.. 123.6 5.0 3.4 4.26 248
Marche.seesavesocoasss 166.1 8.0 4.0 5.00 308
APriles.iceccanens 7,368.4 700 4.6 246 14,820
Mayeoieasnoncnnns 4,439 413 50 143 8,800
1,487 98 19 49.6 2,960
296.0 17 7.0 966 687
August.. esererrissetcetnnenen 756 33 15 23.7 1,460
September.ai e sscssessnsorrasnesonranase 70 42 13 22.3 1,330
Water year 1939-40eec seseccasrrsesarrece 16,551.4 700 1.1 46.2 32,830

# Winter discharge measurement msde on this day.

8 No gage~height record; discharge computed on basls of range of stage and weath>r records.

Note.- Stage-discharge relation affected by ice Oct. 26 to Dec. 31, Jan. 16 to Aor. 2L. Backwater
from aquatic vegetation Oct. 1-25, June 2 o Sept. 30; discharge computed on basis of four dlscharge
measurements, gage helghts, and engineers’ notes.

4585450 - 42-5
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Roseau River near Badger, Minn.

Location.- Water-stage recorder, lat. 48°54'42", long. 96°00'24", in SW} se:. 30, T. 163

ey Ro W., 9 miles north of Badger. Datum of gage is 1,016.90 feet a®ove mean sea

level (Geodetic Survey of Canada datum, adjustment of 19285. Gage readings have been
reduced to elevations above mean sea level.

Records available.- August 1928 to September 1940 (incomplete).

Extremes.- Maximum elevation recorded during year, 1,026.24 feet Apr. 18; minimum recorded,
I,018.70 feet July 12.
1928-40: Maximum elevation recorded, 1,030.31 feet May 18, 1938; minimm recorded,
1,017.73 feet July 22, 1932, and Sept. 2, 1929.

EBlevation, in feet, April to July 1940

Day Apr. May June July Day Apr. ¥ay June July
1 - 22.96 | 19.04 18.97 16 23.19 20.05 | 19.33 -
2 - 22.85 | 19.32 18.92 N4 26.71 18.87 | 19.12 -
3 - 22.49 | 19.62 18.90 i8 26.23 19.68 | 19.04 -
4 - 22.11 | 18.85 18.89 19 26.06 19.54 | 18.95 -
B - 21.77 | 20.01 18.85 20 25.46 19.41 | 18.85 -
6 - 21.47 | 20.02 18.81 21 25.11 19.32 | 18.84 -
7 - 21.18 | 19.95 18.76 22 24.91 19.22 | 18.76 -
8 - 20.92 | 19.84 18.73 23 24.45 19.16 | 18.80 -
9 - 20.73 | 19.81 18.72 24 23.88 19.10 | 18.90 -

ic - 20.64 | 19.61 18.72 25 23.41 18.03 | 18.98 -
11 - 20.58 | 18.82 18.71 26 23.10 19.02 | 18.00 -
12 - 20.44 | 19.70 18.71 27 22.79 19.04 | 19.05 -
13 - 20.32 | 19.72 18.72 28 22.58 19.15 | 19.06 -
14 21.14 20.27 | 19.62 18.77 29 22.58 19.14 | 19.02 -
15 21.50 20.20 | 18.52 18.80 30 22.80 iﬁ .07 | 18.01 -

31 - 8.98 - -

Note.= Add 1,000.00 feet to obtain elevations above mesn sea level.

N

Roseau River near Haug, Minn.

Location.- Water-stage recorder, lat. 48°55'28", long. 96°12'26", In SE ses. 21, T.
163 N., R. 43 W., 5 miles south of international boundary and 8% miles northwest of
Haug. Datum of gage is 1,014,02 feet above mean sea level (Geodetlic Survey of Canada
datwil, ailjustmem; of 19285. Gage readings have been reduced to elevations above mean
sea level.

Records available.- April 1932 to September 1940 (incomplete).

Extremes.- Maximum elevation recorded during year, 1,021.57 feet Apr. 19; m'nimum recorded,
1,015.78 feet July 13.
1932-40: Maximum elevation recorded, 1,023.35 feet May 22, 1938; minimum recorded,
1,014.74 feet Aug. 8, 1933.

Elevation, in feet, April to July 1940

Day Apr. May June July Day Apr. May June July
1 - 19.36 | 16.08 16.14 1s 18.12 17.07 16.46 -
2 - 19.40 | 16.21 16.12 17 18.47 16.95 16.28 -
3 - 19.26 | 16.46 16.11 is 19.80 16.78 16.15 -
4 - 18.96 | 16.68 16.06 19 21.30 16..66 16.08 -
] - 18.68 | 16.85 15.96 20 21.52 16.56 16.02 -
6 - 18.38 | 16.94 15.92 21 21.42 16.45 16.02 -
7 - 18.13 | 16.92 15.90 22 21.28 16.36 16.06 -
8 - 17.87 | 16.85 15.86 23 21.08 16.28 16.00 -
9 - 17.66 | 16.77 15.85 24 20.79 18.25 16.05 -

10 - 17.51 | 16.66 15.86 25 20.37 16.19 16.14 -
11 - 17.44 | 16.60 15.86 26 19.96 16.19 16.20 -
12 - 17.38 | 16.63 15.86 27 19.64 16.18 16.20 -
13 - 17.27 | 16.65 15.e3 28 19.40 16.17 16.25 -
14 | 17.76 17.21 16.62 15.84 29 19.25 16.18 16.17 -
15 | 17.86 17.16 | 16.53 15.83 gO 18.24 16.15 16.16 -

L - 16.08 - -

Note.- 4dd 1,000.00 feet to obtain elevations above mean sea level.
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Roseau River at outlet of State ditch 69, near Oak Point, Minn.

Location.- Staff gage, lat. 48°56'16", long. 96°20'19", in SE$SE% sec. 16, T. 163 N.,
. ., In State ditch 69, 50 feet upstream from Roseau River, 2 miles upstream
from State ditch 51, and 3% miles southeast of Oak Point.

Records available.~ April to June 1940.

Extremes .~ Maximum gage height observed during period, 8.78 feet Apr. 20; minimum ob-
served, 2.47 feet June 25.

Remarks.~ Gage read once daily.

Gege-height, in feet, April to June 1940

Tay Apr. May June Day Apr. May June
1 - 6.04 3.01 16 - 3.89 3.17.
2 - sG-l'l 3.01 b4 - 3.7 3.05
3 - 86.04 3.17 18 7.29 3.65 2.93
4 - 5.83 | £3.30 19 8.03 3.57 2.81
5 - 26-60 | g3.49 20 g8.69 3.41 2.7
6 - g5.14 3.63 21 8.37 3.37 2.61
7 - 4.93 3.67 22 £8.04 3.27 2.67
8 - 4.73 3.59 23 7.73 3.19 2.63
9 - 24.38 3.49 24 7.61 3.16 2.49

10 - 4.21 3.41 25 g7.32 3.13 2.47
11 - 4.21 3.33 26 1£6.88 3.13 2.49
12 - 4.21 3.29 27 6.49 3.11 2.57
13 - 4.13 3.27 28 26.28 3.11 2.69
14 - 4. 3.31 29 6.05 3.07 2.56
15 - 4.01 3.29 30 5.97 3.06 2.53
31 - 3.06 -

£ Gege height estimated.
g Gege height from graph of observer!'s readings.

Roseau River at head of State ditch 51, near Oak Point, Minn.

Location.~ Staff gage, lat. 48°56'53", long. 96°22'56", in NE3NE% sec. 18, T. 163 N.,
. ., at head of State ditch 51_(known locally as Caribou cut-off ditch), 2
miles southeast of Oak Point, and 2% miles south and 3 miles east of Caribou. Datum
of gage is 1,007.88 feet above mean sea level (Geodetic Survey of Canada datum, ad-
{usuixent of 1928). Gage readings have been reduced to elevations above rean sea
evel,

Records available.- April 1933 to September 1940 (Incomplete).

Extremes.~ Maximum elevation observed during year, 1,015.98 feet Apr. 20; minimm ob-
served, 1,010.01 feet July 16,
1933-40: Meximm elevation observed, 1,018.89 feet May 26, 1938; mininum observed,
1,009.66 feet Aug. 11, 12, 1933.

Remarks.~ Gage read once daily.

Elevation, in feet, April to Septamber 1940

Day | Apr.| Mey June | July | Aug. | Sept. [ Day Apr.{ May | June| July| Aug. Sept.
1 - 15.64 | 10.99 16 - 11.83(11.135| 10.01
2 - 13.73| 10.97 17 - 11.71)11.01
3 - 15.65 | 11.13 18 | 14.38| 11:59/10.89
4| - 13.48 | 11.20 19 |gl6.08| 11.5X(10.73
6| - | 1%.26/11.53 20 |gl6.es| 11.35|15.65
6 - [gl3.93| 11.63 21 16.73| 11.29)10.55
7 - 12.66 | 11.65 22 16.45| 11.21110.63
8| = 12.58| 11.55 23 | 15.18| 11.135|10.57
9| - | 12.25(11.47 24 | 15.04| 11.09{10.44 *
10 - 12.11( 11.37 25 | 14.74( 11.07[10.41 10.50
njf - 12.11} 11.33 26 | 14.36} 11.07|10.41
2] - 12.11 | 11.29 27 | 14.06| 11.05{10.51
131 - 12.05 | 11.27 28 |gl5.85| 11.05/10.63
14| - 11.95| 11.29 29 | 13.67] 11.03/10.55
B - 11.91] 11.27 30 | 13.58| 11.01|10.51
31 - 1l.01| -~

g Gage height from graph of observer's readings.
Note.- Add 1,000 feet to obtain elevations above mean sea level.
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Roseau River below State ditch 51, near Caribou, Minn.

(International gaging station)

Location.- Water-stage recorder, lat. 48°58'54", long. 96°27'46", in SESWi sec. 34, T.
.y R. W., 400 feet downstream from State ditch 51 (known locally as Caribou
cut-off ditch) and 0.6 mile west of Caribou. Datum of gage is 1,002.14 feet above
mean sea level (Geodetic Survey of Canada datum, adjustment of 1928).

Dralnage area.- 1,530 square miles.
Records avallable.~ April 1929 to September 1940 (winter records incomplete).
Extremes.- Maximum daily discharge during year, 800 second-feet Apr. 22; minimum gage

helght recorded, 1.25 feet Aug. 2.
1929-40: Maximum discharge, 1,880 second-feet Apr. 13, 1932 (gage helght, 8.80
feet, affected by lce); no flow Aug. 13, 1936.

Remarks.- Records good except those for periods of ice effect or no gage-helght record,
which are poor. Some flow at high stages is diverted above station to feadwaters of
Two Rlvers.

Cooperation.- This station is one of the international gagling stations mairtained by the
Enﬁea States under agreement with Canada.

Rating tables, water yesr 1939-40, except periods of lce effect or backwater from leaves (gage
height, in feet, and discharge, in second-feet}

Oct. 1 to Mar. 18 Mar. 19 to Sept. 30
1.0 2.0 1.2 5.0 3.5 325
1.1 3.0 1.5 16 4.0 444
1.2 5.0 2.0 56 4. 568
1.3 9.0 2.5 121 5.0 797
1.4 13 3.0 215
1.5 19

Discharge, in second-feet, water year October 1939 to September 1940

Day! Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o7.0 15 493 51 23 9.2 16
2 07.4 bl7 506 B3 22 8.4 14
3 c7.8 bl7 468 59 20 12 13
4 9.0 bl6 420 77 Ek g 19 14
33 cl0 bls 5.0 360 89 16 24 14

adb.d
6 ell bl7 314 99 15 26 19
7 c¢l3 bis 269 102 14 26 29
- clb bl6 236 92 12 2e 28
9 17 bls 202 86 12 31 26
10 cl9 - 180 eo 12 B85 26
11| o0 - } 8801 166 71| 12 38 33
12| cl8 - 157 &8 10 38 48
131 el18 - 144 68 5.4 36 54
14| 17 - 139 74 ic 31 58
16| ol8 (#) #als 134 67 9.2] 31 55
16| o018 - 123 63 77 30 50
17| o18 - a23 116 55 7.1 23 44
18| 20 - a80 108 46 8.0 26 36
19 19 - 220 92 41 9.6 20 85
20 19 - 550 82 37 8.8 17 51
21| bi7 - b750 74 82 8.8 1 26
22| uvlé - 8OO 67 356 8.4 27 26
23] 118 - 750 62 34 9.2 30 25
24| bl2 - 724 58 29 9.2 27 25
25 bls - 658 56 25 8.4 29 26
26| b - 580 54 26 8.0 31 24
271 bld - 518 53 26 7.4 28 20
bll - #4566 52 32 9.6 22 16
29( blé - 444 56 29 10 20 13
801 bls - 468 54 27 8.4 21 14
31} »ls - - 52 - 5.4 19 -
S. da- Run-off in
Month foggggays Maximum Minimum Men aoreofest

OOLORET« v v cerseoacrnrnroresnansnassnnasns 456.2 20 7.0 14.7 905
November 1=Deeuueuuirenrsncovesccsrannnns 161.0 18 15 16.8 300

Dooemberc . uarectccrsacnsrocavrssrsrsancns - - - - -

Calendar year eserseressisvrasnavren - - - - -
7,162 800 5.0 239 14,210
5,340 506 52 172 10,590
1,872 102 25 55.7 5,320

340.6 7.1 11.3

779.6 38 8.4 25.1 1,650
859 B9 13 28.6 1,700

Water year aeecsucsserrecenaasene - - - - -

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for station at Ross.

b Stage-discharge relation affected by 1ce.

¢ Backwater from leaves on control; discharge computed on basis of one discharge measurement,
gage heights, weather reoords, and records for stations at Ross and near Malung.
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Rosseau Iiiver at International boundary, near Caribou, Minn,

Location.- Water-stage recorder, lat. 48°59'57", long. 96°30'20" near center of sec. 29,
T. 164 N., R, 45 W., 400 feet upstream from last international-boundary crossing and
about 3 miles northwest of Caribou. Datum of gage is 1,002.59 feet above mean sea
level (Geodetic Survey of Canada datum, adjustment of 1928). Gage readings have been
reduced to elevations above mean Sea level.

Records avallable.- May 1933 to September 1940 (incomplete).
Extremes.- Maximum elevation recorded during year, 1,006.78 feet Apr. 22; minimum recorded,
T,002.48 feet July 16.

1933-40: Maxlmum elevation recorded, 1,006.79 feet Apr. 20, 1936, af®ected by ice;
minimum recorded, 1,001.97 feet Aug. 14, 1933.

Elevation, in feet, April to July 1940

Day| Oect. Nov. Dec. Jan. Fab. Mar. Apr. May June July Aug. Sept.
1 - - 3.10 2,83
2 - - 3.12 2.81
3 - - 3.17 2.79
4 - - 3.24 2,76
6 - - 3.29 2,75
8 - - 3.32 2,70
7 - - 3434 2,66
8 - 3.70] 3.3 2,66
9 - 3.66 3,29 2,61

10 - 3.60 3.26 2,62
11 - 3.56 3.21 2.63
12 - 3.64 5,20 2.59
13 - 3.61 3.21 2,53
14 - 3.49 3.23 2457
18 4.51 3.46 3.21 2.56
16 - 3.44 3.18 2.50
17 5.40 3.15 -
18 - 3.36 3.07 -
19 4,74 3,31 3,01 -
20 B.27 3.27 2.99 -
21 B.74 3,22 2.94 -
22 6.03 3.11 2.94 -
23 5,09 3.16 2,95 -
24 4,97 3,16 2.69 -
26 2.61 3.14 2,83 -
26 4,61 3413 2,83 -
27 - 3.11 2.54 -
28 - 3411 2,91 -
29 - 3.14 2.90 -
30 - 3.16 2,87 -
31 - 3413 - -

Note.- Add 1,000.00 feet to obtain elevations above mean sea level.
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South Fork of Roseau River near Malung, Minn.

Location.- Staff gage, lat. 48°47', long. 95°44', in center of sec. 7, T. 161 N., R. 39
W., I mile northwest of Malung.

Drainage ares.- 312 square miles (revised).

Records avallable.- May 1911 to September 1914, July 1928 to June 1938, October 1939 to
~—geptémber 1940.

Extremes.- Maximum daily discharge observed during year, 400 second-feet Apr. 17; maximum
Zage-Helght observed, 9.86 feet Apr. 17, affected by 1ce; no flow for several months.
1911-14, 1928-3S, 1939-40: Maximum discharge observed, 1,040 second-feet Oct. 1,
1912 (gage helght, 10.3 feet, present datum), from rating curve extended above 390
second-feet; maximum gage height observed, 14.17 feet, from floodmarks, May 11, 1938;
no flow at times.

Remarks.- Records good except those affected by ice or backwater from beaver dam or
aquatic growth, which are poor. Gage read once dally.

Discharge, in second-feet, 'atelfye:r October 1939 to September 194C

Day| Oct. Hov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [ 10,1 7.6 1.1 0.2 2.4 [
2 0 O 7.1 1.9 .2 2.4 [
3 a0 o 6.7 2.2 2 2.6 [
4 0 4.8 2.6 .2 2.3 0
6 [¢] . 2.4 .2 2.2 o
[ o o a0 2.7 2.2 .2 1.9 .8
7 0 o 2.4 1.6 .2 1.9 1.4
8 o 0 2.4 1.0 Y 1.6 -8
9 0 0 2.4 7 o1 1.3 o6
10 o o 2.3 K .2 1.3 o3
11 [} [ 2.6 .6 o1 1.0 .2
12 0 0 2.2 - ol .8 5y
13 o o #b.1 1.7 .3 By o6 o
14 0 o b3 2.2 .3 .2 .6 .1
16 [ 0 1120 2.9 o2 .2 5 .1
16 [ [} ol < =0 3 2 1 1
0 ol . . i1 .
17 0 o |f *© v 2.2 .2 a 4 .2
18 0 o 1360 1.7 .2 .1 .3 .1
19 0 (] 200 1.7 .2 .1 .2 .2
20 (<] (] 113 2.2 .2 o1 .2 ol
21 ol ©vo 76 1.4 1.3 [ [ .1
22 o] w®o 64 1.3 .2 o [}
25 o| o 26 1.3 .2 o4 [ 2
24 o[ ©vo 14 1.4 o2 o o .2
26 ol ©®o 9.8 1.5 .2 .2 o o1
26 0 O 7.8 1.8 .2 .2 [ ol
27 of  #b.l 4.6 2.0 .2 o2 o o1
20 [} b.2 6.0 1.7 .3 1.3 o 0
29 0 bl 6.2 1.4 .2 2.0 o 0
30 0 b.l 4 7.0 1.3 R 2.0 0 0
31 0| - - - 1.2 - 1.9 o -
Second- Run-off in
Month foot-days Hl.ximum. Minipum Men acre-feet
OCtODeree ccecsveraasrasctesccanas PR o] o] [o] 0 [o]
November.seeeoess ceres 6 2 o] 02 1.0
December..ceecescssccccteseeoancoarcasnnas ol .l 0 «00 2
Calendar year tersererrecatrvesaanen - - - - -
(] (] 0 [} [
[ [ 0 [ o
[ 0 o [ 0
1,747.3 400 o £2.2 3,470
80,1 7.8 1.2 2.58 5!
22.0 2.6 .2 .73 44
11.6 2.0 o «37 23
26.0 2.6 [] .81 60
6.9 1.4 0 «20 12
1,892.6 400 o 6.17 | 3,760

# Winter discharge measurement made on this day.

a No gage-height record; discharge estimated.

b Stage-diacharge relation affected by ice.

Note.~- Backwater from aquatic growth or beaver dam May 22 to Sept. 30; discharge computed on basis
of gage nhelghts, weather records, two estimates of low flow, and records for the Reseau River near
Malung and at Ross.
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Mud Creek near Sprague, Manitoba
(International gaging station)

Locatlon.- Water-stage recorder, lat. 48°59'33", long. 95°39'43", in NE{ sec. 34, T. 164
N., R. 39 W., half a mile south of international boundary, 3% miles soutt of Sprague,
Manitoba, 8 miles upstream from mouth, and 14 miles northeast of Roseau, Minn. Datum
of gage is 1,038.4 feet above mean sea level (Geodetic Survey of Canada datum, adjust-
ment of 1928).

Drainage area.- 158 square miles (revised).

RecoR?s avallable.- September 1928 to September 1940 (incomplete).

emes , - Tmum daily discharge during year, 65 second-feet Apr. 16; maximm gage
helght recorded, 5.74 feet Apr. 16, affected by ice; minimm discharge recorded, 0.1
second-toot Aug. 16 (gage height, 0.49 foot).

1928-40: Maximum discharge, 1,560 second-feet July 17, 1937 (gage helght, 14.70
feet, affected by backwater from aquatic vegetation), from rating curve extended above
860 second-feet; no flow Aug. 8-10, 1934, several days in August and September 1936,
July 30 to Aug. 7, 1939,

Remarks.- Records good except those for periods of no gage-height record or those affected
by Ice or backwater from debris on control, which are poor.

Cooperation.- This station is one of the international geging stations maintained by the
Enifea States under agreement with Canada.

Rating tables, water year 1939-40, except tor perlods of ice effect or backwa“er from
debris {(gage height, in feet, and dlscharge, in second-feet)

Oct. 1 to Apr. 15 Apr. 16 to Sept. 30
0.5 0.4 0.5 0.1 1.5 8.5 3.6 56
7 1.0 .6 .6 2.0 16 4.0 7N
8 1.6 8 2.0 2.6 26
«9 2.4 1.0 3.5 3.0 41

Discharge, in second-feet, water year October 1939 to September 1940

Dayl oOct. Nov. Dec. Jan, Feb. Mar. apr. May June July fug. } Sept.
1 cl.0 60 7.2 2.4 1.6 1.2
H I w6 | o3| ea| 23 @
. . . 2,
4 cl.8 a.4| b30 8.1 2.0 2.1 :7
5 - b24 7.8 1.8 1.6 K
[ - b22 7.0 1.6 1.4 1.2
7 - #b20 6ed 1.6 2.1 2.6
8 - a.7| blo 5.6 le4 1.6 1.8
9 - b19 4.2 1.3 7 1.7
10 - b18 4.9 1.3 .6 1.4
11 - bl7 5.0 1.2 5 1.2
12 - i ST 640 1.2 .6 cl.0
13 - bls 4.9 1.0 .4 c.8
14 - 14 4.8 1.2 o4 co?
16 - a20 13 4.5 1.4 -4 ce5
16 - (#) #b65 12 4.0 1.5 .2 cod
17 - 80 12 3.6 1.4 o4 c.9
18 - b60 11 3.3 1.4 o4 cl.9
19 - 48 11 2.8 1.6 40 el
20 E b36 11 2.5 1.5 .3 02,0
21 - b28 10 2.6 1.4 .2 cle3
22 - b22 9.7 249 1.2 .2 cl.2
33 - b18 9.2 2.9 1.2 .2l el.l
24 - 17 8.5 2.9 1.4 .2[  ele2
5 - [5L 7.9 2.9 2.2 o8| cl.0
2¢ - b13 8.0 2.7 .9 9  <l.0
B4 - b12 7.5 2.7 .2 .9 ce9
B - b16 7.3 2.9 1.9 1.1 c.8
54 - b36 7.1 2.9 2.8 1.1 c.7
2 - bE0 6.4 2.6 2.4 3.3 co7
- - 6.0 - 1.8 2.1 -
Second- Luam 1 Run-off in
Month foot-days Yax Min Mean acre~feet
Calendar year
PLEAITD o PN - - - - -
February... - - - - -
March. - - - - -
April. 636.5 65 4 17.9 1,060
R I U T
UNesereoe . . . .
JulFeeeons 48.7 2.8 .2 1.87 97
Augus 30.6 3.3 .2 .99 61
Soptomber s esecevscccrrcosraccvossnsssiae 34.0 2.5 4 1.13 67
Water year sesssscosantecnnann aee - - - - -

# Winter discharge measurement made on this day.

a Ro gage-height record; discharge computed on basls of records for nearby statlora.

b 8tage-discharge relation affected by lce.

¢ Backwater from debris on control; dischsrge computed on basis of three dilscharge measurements,
gage heights, weather records, and comparisons with records for Pine Creek near Pine Creek and
Reseau River at Ross.
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Pine Creek near Pine Creek, Minn.

(International gaging station)

Location.- Water-stage recorder, lat. 48°59'35", long. 95°565'04", in SWiSWi sec. 26, T.
T84 N., R. 41 W., half a mile gouth of international boundary, 2 miles northeast of
village of Pine Creek, and 6 miles upstream from Roseau River. Prior to Aug, 30,
recorder at site 50 feet downstream at same datum. Datum of gage 1s 1,03B8.42 feet
above mean sea level (Geodetic Survey of Canada datum, adjustment of 1928).

Dralnage area.- 73.1 square miles (revised).

Records avallable.- August 1928 to September 1940 (winter records incomplete).

Extremes.- Maximum dally discharge during year, 55 second-feet Apr. 30, May 1; maximum
gage height, 5.88 feet Apr. 15, affected by ice; minimum daily discharge recorded, 2.4
second-feet Aug. 17.

1928-40; Maximum discharge, 516 second-feet Apr. 17, 1936 (gage helght, 8.58 feet),
from rating curve extended above 400 second-feet.

Remarks.- Records poor.

Cooperation.- This station 1s one of the international gaging stations maintained by the
Bnifea States under agreement with Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.0 7.5 bES 30 10 6.5 a8,.0
2 6.0 7.0 bS50 34 9.5 7.5 a9.0
3 8.0 8.0 b40 36 9.5 8.0 a9.0
4 6.5 7.6 a5+0 b34 36 9,0 5.6 a9.0
) 7.0 8.0 . * b32 32 8.0 5.5 a8.0
5] 8.0 S.0 130 30 8.6 5.0 a8.0
7 7.6 T8 %28 28 S.0 6.5 29,0
S 7.0 8.0 a6.0 26 26 6.0 6.0 9.0
9 6.5 7.5 - a8.0 26 26 5.0 3.8 8.5

10 6.5 5.5 al2 24 32 5.0 4.0 2.0
11 7.0 8.0 al2 22 36 5.5 4.6 8.5
12 7.0 7.0 210 26 34 5.0 3.6 8.0
13 7.0 a7.0 a7.0 26 26 8.0 4.4 7.5
14 7.0 a7.0 #b7.0 26 22 6.0 4.4 7.0
18 7.0 a7.5 2 26 18 6.5 4.8 7.0
16 7.0 *7.5 bd4 22 19 6.5 5.0 7.0
1w 7.0 #b48 e2 14 6.6 2.4 7,0
18 7.0 b40 22 12 6.5 3.4 8.5
19 7.0 b36 24 10 7.0 3.8 9.5
20 7.0 b38 22 10 6.5 3.8 9.0
21 7.5 b40 19 11 6.5 4.0 9.0
22 7.0 b34 20 16 6.0 3.6 8.5
25 75[ gm0 b32 20| 18 7.0 3.6 8.0
24 7.5 b36 19 16 7.5 5.0 S.0
26 76 #b2s 19 15 8.0 5.5 8.0
26 8.0 b24 22 13 748 8.0 745
27 7.6 18 22 8.0 6.5 8.0 7.5
28 7.6 b26 22 10 7.0 5.5 7+6
29 8.5 b50 22 11 9.6 5.5 7.5
30 5.0 56 22| 10 9.5 6.0 7.6
31 7.5 - - 19 - 7.5 88,0 -
Second- Run~-off in
Month foot-days Maximum Minimum Menn acre-feet
0CtODOr e cvvrrssevorrssnsasdarsasesacssnes 221.0 8.5 8.0 713 438
November. . . 216.5 8.0 5.6 7.22 429
December. . ocrevsectacrrereversscnrrossarna - - - - -
Calendar year ceresessncceresnsneran - - - - -
JANUATYererrertratecnnsaccnsotoannoncnnnns - - - - -
February.. - - - - -
March,.... - - - - -
April. 678.0 56 5.0 £2.6 1,340
MaYeovooooons 809 56 19 6a1 »
JUNesseserrrrsancanane . 639 36 8.0 £1.3 1,270
JUlFeeonncooroas .a 2235.0 10 5.0 7.19 442
Augustasscaaas 165.2 S.0 2,4 5.01 308
SePLeDEr .t trr et aiaersrrenrarsraasionens 244.5 .8 7.0 215 435
Water year secseerrasrreenaaanone - - - - -

% Winter dlscharge messurement made on this day.

& No gego~height record; dischiarge computed on basis of wecord for adjacent days and record for
Roseau River at Roas.

b Stage-dischargs relation affected by 1ce.

Hote,~ Backwater from beaver dam Oct., 1 to Nov. 12, Nov. 16, May 7 to Aug. 30, St ot. B-30; dis-
charge corputed on basis of eight diacharge measurements, gage heights, and record for Roseaun
Rilver near Ross,
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Souris River near Sherwood, N. Dak.

(International gaging station)

Location.- Water-stage recorder, lat. 48°5g', long. 101°58',

., 16 miles northwest of Sherwood and three-quarte

national boundary.
Drainage area.- 9,570 square miles.

Records available.- March 1930 to September 1940.

H
rs of

65

n NZi sec. 33. T. 164 N.,
a mile south of inter-

Extremes.~ Maximum dally discharge durlng year, 75 second-feef Apr. 15; maximum gage
Telght, 3.58 feet, affected by backwater from ice; no rlow for several months.

1930-40: Maximum discharge, 2,480 second-feet Mar. 28, 19392

feet, affected by 1ce); no flow for periods in each year.
Flood of 1927 reached a stage of about 22 feet.

(gage neight, 19.u8

Remarks.- Records good except those below 5 second-feet, which are fair, and those below

T second-foot, which are poor.

Coogeration.- This is one of the international gaging stations maintained by the United

ates under agreement with Canada.

Discharge, in second-feet, water year October 1839 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Nay Juns July Aug. Sept.
1 o 0.2 0 0.1 8.6 4.8 0.2 0.1
2 Q .2 [ .1 8.0 4.8 -2 .1l
3 .1 .2 0 -1 6.4 3.9 .3 5
4 21 2 0 -1 5.6 a7 .2 1.6
5 -1 .2 Q .1 6.4 10 o2 1.4
0.1
1 0 .4 o l 6.6 5.6 .1 1.3
7 o] *, o .1 7.0 5.4 -1 .9
8 Q 0 1 9.6 5.2 -8
9 Q o .1 9.0 &.2 .5
10 0 [o] .1 7.6 4.8 ]
11 o 0 .1 8.0 4.5 -8 0
12 [ 0 .1 7.8 3.3 3 [¢]
13 ] o *b.2 9.6 2.5 -2 0
14 o] 0 50 18 2.5 .3 0
15 .1 0.1 ] *#75 18 1.8 1.6 ]
16 Q o 55 18 1.4 1.1 o]
17 .1 1t %80 19 1.3 T 0
18 .1 1 26 20 1.1 .2 0
19 .1 .3 o1 *19 20 1.1 .1 W1 0
20 1 .1 16 19 1.4 .1 [¢]
21 .1 .1 #32 20 1.8 0
22 .1 .1 30 12 1.8 [¢]
23 .1 *22 12 1.6 0
24 .1 .1 14 22 1.4 0
25 .1 .1 #13 22 1.1 [¢]
26 .2 A v9.s| 1e 1.3 -1 0
27 2 .1 9.0 12 1.2 0
28 el o] 9.0 12 6 [}
29 2 [o] 8.8 10 5 0
30 2 0 8.0 7.0 4 o]
31 .2 - 0 - 5.8 - -
Second- Run-off in
Month foot-days Max1mum Minimum Mean acre-feet
0CLODE . vavsatnnossscnarsnscaassnsscsases 2.4 0.2 o 0.08 4.8
November. . ceen cee 8.9 - - -30 18
DOCOMDET s« v v vrvmmancrvesscoraovernsnaonas 3.1 - - -1 6.1
Calendar year 1939 .vc.vvrusnconrnrracsns 35,436.6 2,460 o 97.1 70, 250
January...e... 0 D] o] ] )
o [v] Q [y] c
1.1 - 0 .04 2.2
457.5 75 .1 15.2 207
350.8 22 5.6 12.3 785
90.9 10 3 3.03 1s0
3.7 .3 - <12 7.3
13.8 1.6 - -45 27
SOPLEmMDOI s s svsuvesvsvrasacsasvasonarssnons 1.0 - [¢] .03 2.0
Water yoar 1959-40 ccvevvecsroaacsnsacans 263.0 75 0 2.63 1,210

% Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.- Backwater from debris on control Oct. 1 to Nov. 2; discharge computed on basis of gage
neIghts and two field estimates. Discharge Nov. 8 to Dec. 31, Mar. 17 to Apr. 13, July S to Aug. 2,
Aug. 21 to Sept. 10, estimated., Shifting control Apr. 27 to July 7, Aug. 4-20; discharge computed
on basls of seven discharge measuremsnts and gage heights.
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Lake Darling near Foxholm, N. Dak.

Locatlon,~ Staff gage, lat. 48°27', long. 101°35', in NE}NE} sec. 1, T. 157 N., R. 85 on
control dam of Lake Darling, reservoir of Fish and Wildlife Service, on Souris Rlver,
about 6 miles north of Foxholm. Datum of gage 1s 1,577.00 feet above menn sea level
(Fish and Wildlife Service bench mark).

Records available.- April 1937 to September 1940 (fragmentary).

Mre%gs.- }t‘fagimxém ﬁge height observed during year, 10.80 feet Oct. 7; minlmum observed,
. eet Sept. 14.
1938-40: Maximum gage helight observed, 13.32 feet Apr. 11, 1939; minimm observed,
1.53 feet Mar. 1, 1938.

Remarks.- Reservoir 1s formed by concrete dam; storage began in April 1936; dam completed
Tn July 1936. Capacity, 126,500 acre-feet between gage helght 0.0 fest (sill of con-
trol gates) and 23.0 feet (top of 2-foot flashboards). Dead storage, 3,500 acre-feet.
Water 18 used during periods of low flow at wildlife refuges below stat{on. Gage read
once or twlce weekly except for perlods when lake was frozen, when only occasional
readings were mads.

Cooperation,- Gage-helght record furnished by Filsh and Wildlife Service.
Cepecity table (gege height, in feet, and contents, in scre-feet)

0 3,500 4,0 12,000 8.0 24,000 12.0 40,000 16 65,000 20 101,000
1.0 5,000 6.0 15,000 9.0 27,000 13.0 46,000 17 73,000 21 112,000
2.0 7,000 6.0 18,000 10.0 31,000 14 62,000 18 81,000 22 120,000
3.0 9,500 7.0 21,000 11.0 36,000 15 58,000 19 89,000 23 130,000

Monthly gege height snd contents, water year October 1839 to September 1940

Change 1n contints
Gage height Contents
Date during mont“:
a?{aat) (acre-feet) (ecre-feet)
Septe30incs.. 10,82 34,300 -
Oct. 31 .. 9. 86 30,800 -3,500
Nov. 30.. .- seserreecse bfo.47 28,900 -1,900
Dece Blevaacasscasassroneans bro.48 28,900 o
Celendar year 1939........ - - -
Jen. Blecccscrtnsrncssnsanns bf9.48 28,900 0
« Feb. 20eicecsccaraannns bfo.48 28,800 o
Blessessssesnaas £9.56 29,200 +300
B0erasansnncnncanns £8.63 26,900 -3,300
8.72 26,200 +300
£8.39 26,200 -1,000
7.38 22,100 -3,100
6.26 18,800 =3,300
6.08 18,200 -600
Water year 1939-40...s0..e - - -~16,100

b Reading to top of ice.
£ Interpolated.
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Souris River near Foxholm, N. Dak.

Location.- Water-stage recorder and artificial control, lat. 48°22', long. 1C1°30', in
sec. , T. 157 N., R. 84 W., about 3 miles east of Foxholm. QGage used prior
to November 1905 at same site.

Drainage area.- 10,100 square miles.
Records avallable.- June 1904 to November 1905, April 1937 to September 1940.

Extremes.- Maximum discharge during year, 504 second-feet Oct. 20, from lgoop rating
Turve; maximum gage height, 7.81 feet Oct. 20; no flow June 21, possibly on other days
during periods of no gage-helght record.

1904-05, 1937-40: Maximum discharge, 663 second-feet Apr. 17, 1935; meximum gage
height, 8.92 feet, Apr. 17, 1939; no flow at times.

Remarks.- Records good except those for periods of no gage—hel%ht record and those for
Scharges below 10 second-feet, which are poor. Flow completely regulated by Lake
Darling and several smaller reservoirs having a total storage capaclty of 120,080
acre-feet.

Discharge, in second-feet, water year October 1939 to September 1940

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July | Aug. | Sept.
1 0.1 0.6 0.7 1.2 1.1 0.2 | 134 0.8
2 1 o4 .7 .8 2.3 2| 137 .8
3 o1l .5 .8 .6 .6 2 131 1.0
4 1 .5 7 2.2 .3 2] 131 1.0
5 1 5 20.5 7 3.7 .2 .2 128 .8
[ o1 o5 .8 1.1 2.2 .30 126 o7
7 1 o5 7 2.8 .9 .2| 128 .8
8 .1 o7 1.8 .4 .2| 128 1.0
9 o1 .6 1.4 3.0 3| 40 1.0
10 ) .6 49 1.0 1.1 5| 154 .8
1 o4 7] 94 K ” 4] 154 .8
12 o’ 6 98 2.5 5 4| 151 1.0
13 .4 6| 126 8.3 4 .3 79 1.0
14 o3 «5| 117 17 2.9 .4 1.8 1.0
15 1.0 6| 151 6.9 .7 o4 1.4 1.0

> 80.4 () 00.2[3 20.3

16 7 61 193 5.6 o3 4 1.2 1.0
17| 202 «71 230 9.6 2 .4 1.2 1.2
18] e412 *T| 246 10 .3 o7 1.2 1.4
19| 0497 |p a.b 7| 243 5.6 .3 -6 1.2 1.8
20| c437 «6( 199 13 o1 6 1.2 2.0
21} e323 6| 187 3.8 [ .5 1.6 1.8
22| o318 6} 184 2.8 5| 50 2.0 1.8
23} 0317 -6 184 2.5 1.8 137 1.8 2.0
24| c263 6| 182 1.8 1.0 137 1.8 1.8
25 1.7 6] 182 .9 5] 134 1.8 1.6
26 .8 61 125 7 .3 134 1.6 1.6
27 .6 -6 1.2 .5 4 134 1.4 1.6
28 .6 6 2.6 .3 1.3] 134 1.4 1.6
.6 ) 5.1 .2 4 134 1.4 1.6
30 5 - 7 3.3 o1 3| 131 1.2 1.6
31 7 - - .6 - W1 - 131 1.0 -
Second- Run-off in

Honth foot-days | Jeximuw | Minimun Mean | geore-foet

OOLODOT e s s rseansnasnroacssasavsnscssanons 2,768.7 497 0.1 89.3 5,490
15.0 - - .6 30

12,4 - - .4 25
Calendar year 193G .....cecescnsveceveas| 14,409.2 656 ] 39.4 28,571.8

JBNUATY e sersonssorsnessnsnssrarassasaanse 6.2 - - £ 12

February... . 8.7 - - & 17

28%3% .7 - .684 36

. 246 .6 93.6 5,570

’109.6 17 1 3.5 ’

24.7 3.0 o 8.9 49

1,263.6 137 .2 40.€ 2,610

1,747.2 154 1.0 56.4 3,470

37.9 2,0 -7 1.6 75

Water year 1939-40:s.ccreceavscsorceccss 8,820.7 246 o 24,1 17,501

a No gage-helght record; discharge estimated.
¢ Discharge determined from loop rating curve.

"'y
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Sourls River above Minot, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 48°14'45", long. 101°22'15",
hiear center of sec. 17, T. 155 N., R. 83 W., about 3% miles west of Minot. Datum
of gage 1s 1,545.75 feet (revised) above mean sea level (general adjustment of 1929).
Drainage area.- 11,300 square miles (revised).
Cords avallable.- May 1903 to March 1924, April 1927 to September 1928, and October
o September 1934 at site at Minot, 10 miles downstream, and Octobsr 1834 to
September 1940 at present site in reports of Geological Survey. May 1973 to Septem-
ber 1930 in reports of State engineer. Records equivalent except those for periods
of low flow, when considerable industrial and sanltary waste enters river between the
two sites.
Average discharge.- 27 years (1913-40), 117 second-feet.
Extremes.- Maximum discharge during year, 480 second-feet Oct. 20 (gage height, 6.42
Teet); no flow during several months.
1903-24, 1927-28, 1929-4C: Maximum discharge, 12,000 second-feet Apr. 20, 1904
(gage helght, 21.9 feet, at site at Minot), from rating curve extended above 8,100
second-feet; no flow at times in February 1930, and in each year of perilod 1934-~40,
Maximum stage known at present site, about 23 feet in April 1904.
Remarks.- Records good except those below 5 second-feet, which are poor. Flow of Sourls
es Lacs Rivers completely regulated by U. S. Fish and Wildlife Service dams above
station.

Rating table, water year 1939-40, except periods of ice effect und of backvater from
debris on control (gage height, in feet, and discharge, in second-feet)

4.04 O 4.4 27 5.3 210
4,05 el 4.5 40 5.6 300
4.1 ) 4.6 56 6.0 428
4.2 ol 4.8 94 6.2 480
4.3 15 5.0 137
Discharge, in second-feet, water year O 1939 to ptember 1947
Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 o 3.6 N\ 0.4 0.3 o} 12s [}

2 0 2.4 o4 o 7 ol 153 o |

3 o 2.0 4 1.6 .7 0] 144 [

4 (o] 2.4 .4 6 7 [o] 130 o]

5 0 3.0 20.5 - 2.4 .5 of 128 0

6 o 3.0 1.0 2.0 1.3 0; 126 [o]

7 o) 3.0 #L.6 3.6 .7 o} 119 o]

8 0 1.0 4.3 7 ol 122 o]

9 o o7 3.0 7 ol 122 o
10 o 5 #e3 2.4 5 0} 130 [o]
1 [o] a3.,0 5 o1 2.0 -3 [s] 142 0
12 [} 4 20 1.6 2 0] 142 o
13 o 4] #100 6.8 o1l 0| 142 [
14 [ «4| 120 1z o1 o 77 o]
15 o .3} 128 20 4] o 12 o

a2.0 a0.4 20.5
16 o] ) 4 140 16 0 [ 1.0 o]
17 [o] 1.0| #190 13 0 0 3 o
18 88 7| #280 12 o o] [o] 2.2
19| 360 3| 260 15 o] 4] o a.2
20 460 2 23e 14 o o [s] 842
21| 450 2 197 12 4] o] [} 8.2
22 360 .2 184 15 o o ) 2.2
23| 330 a2.4 2] 182 12 o] o o] 2.2
24| 330 A 179 4.3 [+) 68 o] 2.2
25 245 2 177 2.0 [+] 124 o 2.2
26 52 A 177 1.3 o 128 0 a.l
27 13 .2 115 1.3 o] 128 o a.1
28 6.0 2 27 o7 o] 130 [} 2.l
29 4.3 2 11 «5 o 128 Q a.1
30 4.3 - .2 5.1 .4 (<] 128 0 2.1
31 3.6 - - 3 - 3 - 126 o -
Second~ N Run-off in
Month foot-days Meximum Minimum Mean acre-feet

October. 2,706.2 460 o §7.3 5,370
Novembe 79.4 3.6 - 2.65 157
December. . 62.0 - - 2.0 123

Calendar year 1939 .....cc00veuvnsnvsnse 19,525.1 1,400 ] 53,5 | 38,73L.09
JANUATY. ceserese 12.4 - - 4 25
February. . 14.5 - - o5 29
March..... 11.7 1.0 - 3.77 23
April,. 2,736.8 280 el 91.2 5,430
Mey.... 185.5 20 3 6.08 374
JUN@erstvererons 7.8 1.3 o .25 15
JULFereronennas 260 130 0 31.0 | 1,900
August.e.oe... 1,818.3 153 [¢] 5.7 3,610
SODEOMDE . v vt rersrrarssnssnrrasarsersare 2.1 0.2 o .07 4,2

Water yoar 1939=40.. cveiverrresosssones 8,599.4 480 o 23.5 17,060.2

# Winter discharge measurement made on this day.
; lgo gag:;hzight recgrd, ortracox-d not used; discharge estimated.
ote.- rls on control Oct. 18 to Nov. 7; dischar Ol -
mente i goge helgnias . 7 arge computed on basis of six discharge measure
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Souris River near Verendrye, N. Dak.

Locatlion.~ Water-stage recorder, lat. 48°09', long. 100°44', in NWiSW% sec. 17, T. 154
8 W., 3 miles northeast of Verendrye 4 miles downstream from forﬂer site,
and 7% miles southwest of mouth of Wintering River.

Drainage area.- 12,200 square mlles,
Records available.- February to June 1933 (gage heights only), April 1937 to September
o, '

Extremes.- Maximum discharge during period, 396 second-feet Oct. 24 (gage height, 5.32
66T); minimm recorded, 0.3 second-foot Oct. 10-21, may have been less simetime dur-
ing period of no gage-height record.
1937-40: Maximum discharge recorded, 1,260 second-feet, Mar. 30, 1939; minimum
recorded, 0.3 second-foot Aug. 11-19, 1937, Oct. 10-21, 1939.

Remarks.- Records good except those below 5 second-feet, which are fair. Flow regulated
by U. S. Fish and Wildlife Service dams on Souris and Des Lacs Rivers.

Discharge, in second-feet, water year Qctober 1939 to September 1940

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.4 26 b4.0 85 10 1.4 118 2.0
2 o4 20 bd.4 57 11 1l.4] 130 1.8
3 4 16 4.8 38 10 l.4| 130 2.0
4 o4 14 #bd.4 28 9.0 l.4) 135 1.7
5 o4 14 al b4.8 26 8.4 l.2| 145 1.7
6 .4 11 6.0 21 7.8 1.7 145 1.6
7 o4 11 6.6 20 6.6 2.0( 130 1.6
8 4 9.6 7.2 19 6.6 1.6{ 102 1.7
9 4 9 #bl,1 9.0 18 6.6 1.2 118 1.6

10 .3 s bl.7 8.4 17 6.6 1.7| 130 1.4
11 3 8 b2.4 9.0 16 4.8 1.7 114 l.4
12 3 7 bl.8 9.0 19 5.2 1.4 112 1.2
13 3 7 bl.7 11 21 5.6 l.4( 114 1.1
14 3 6 bl.7 14 25 3.6 1.2 124 1.1
16 3 6 r1l.8 19 25 3.6 1.1 130 1.1
16 3 (5] b2.8 23 26 3.6 1.1 124 1.2
17 3 5 bd.4 23 27 2.8 1.1 80 1.4
18 3 5 4 86 26 2.8 1.6 48 1.6
19 3 5 b4.4§ 185 23 2.4 1.4 34 1.7
20 3 5 #b4.0 225 25 2.0 1.2 20 1.8
21 3 b3.2 350 25 1.6 1.0 13 2.0
22| 135 b2.4 310 22 2.0 1.0 9.0 2.4
23( 364 b2.4 250 19 2.8 1.1 6.6 3.2
24] 396 b2.4| 210 18 2.8 1.0 7.2 2.8
25| 364 b2.4| 189 17 3.2 1.2 6.0 2.8
ad

26| 330 2.0} 180 15 3.2 1.6 4.8 2.8
27| 294 b2.0 178 15 2.0 1.6 4.4 2.8
281 218 b2.4| 172 15 1.7 3.2 4.0 2.4
20| 155 2.5 132 15 1.7 86 3.2 2.0
30| 76 3.6 120 13 1.7 110 3.2 1.8

311 40 ~ 4.0 - 11 - 114 2.8 -
Second- Run-off in

Month foot-days Maximum Minimum Mean acre-feet
October.. . 2,377.2 396 0.3 73.7 4,720
November. R 236.6 25 - 7.89 469
. 69.8 4.4 - 2.25 138
. 2,754.6 350 4.0 91.8 5,460
. 745,0 85 11 24,0 1,480
. 141.7 11 1.6 4.72 281
. 349.9 114 1.0 11.3 694
.. 2,247.2 145 2.8 72.5 4,480
cetenvanccssrane 55.7 3.2 1.1 1.86 110

Water year R R R R T - - - - -

# Winter discharge measurement made on this day.

a No gage-helght record; discharge estimated.

b Stage-discharge relation affected by lce.

Note.- Backwater from aquatic growth or debris on control Oct. 1-22, Oct. 29 to Knv. 3, Apr. 6-23,
July 25 to Aug. 26; discharge computed on the basis of one fleld estimate of dischsrge and nine dis-
charge measurementa and gage neights. Shifting control used May 5-13, Sept. 17-30; discharge com-
puted on basis of gage heights and two discharge measurements,
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Sourls River near Towner, N. Dak.

Location.- Water-stage recorder, lat. 48°18', long. 100°27', 1n NE% sec. 29, T. 156 N.,
. ., 4 miles southwest of Towner. Datum of gage 18 1,443.50 feet above mean sea
level {general adjustment of 1929).

Drainage area.- 13,090 square miles.

Records avallable.- March 1935 to September 1940 {(after September 1938, gage heights
—and dl8charge measurements only). March 1933 to September 1934 at site at Towner, §
miles downstream.

Extremes.- Maximum discharge observed during year, 311 second-feet Oct. 27 (gage height,
N eet), result of discharge measurement; maximum gage height, 5.9] feet Mar. 31;
minimum recorded, 1.74 feet Apr. 4.
1933-40: Maximum discharge observed, 1,150 second-feet, Apr. 1, 1639 (gage height,
12.42 feet), result of discharge measurement; no flow for several daye in period June
to September 1934 and 1n 1937.

Remarks.- Water-stage recorder operated Oct. 1 to Jan, 17 and Mar. 7 to fept. 30; frag-
mentary record only Mar. 7 to Apr. 5. Water diverted for irrigation at Eaton Dam,
about 5 miles upstream. Flow regulated by Eaton Dam and U. S. Fish ard wWildlife
Service dams on Souris and Des Lacs Rivers. Records of dally discharge not computed.

Discharge measurements, water year Ochober 1939 to September 1940

Date Gage height Discharge Date Gage helght Dischnvge
Oct. 17 1.87 Q.20 Apr. 8 2.02 1.86
23 1.96 02 10 1.82 40
24 3.40 12 16 1.88 «81
25 5,03 278 20 1.86 €0
26 5.71 310 21 3.03 57.8
27 5.89 31 . 22 .42 85.7
28 5.82 282 23 3.74 103
29 5.59 239 24 3.86 116
31 4.60 144 25 3.99 112
Nove 1 3.86 82.1 26 5.23 35.4
2 3.36 62.0 27 2,40 13.9
7 2444 18.2 May 2 2.28 1345
8 2440 17.9 7 2.28 13.3
Mar, 7 - 2.8 11 2.34 18.0
4 2.10 2.20 June 21 2.42 9.90
19 2,96 1.49 Aug. 7 4.20 138
Apr. 4 1.74 .62 8Sept. 23 1.95 l.d2

Gage height, in feet, water year OCctober 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,07 3.89 2.11 2.03 - - 2.32 2.85 1.98 3.18 2.06
2 2.06 3.31 2.11 2.04 - - 2.28 2.81 1.97 3.62 2.02
S 2.07 2.97 2.11 2.04 S - - 2,21 2.74 1,94 3.72 2.00
4 2.08 2,74 2.10 2.03 - hl.74 2432 2,70 1.92 3.88 1.99
5 2,00 2.60 2.10 2,03 - £1.85 2.31 2.70 1,90 3494 1.98
6 1.8 2.51 2.10 2.03 - 2.00 2.26 3432 1.92 4.08 1.97
7 1l.82 2443 2.10 2.03 - 2,02 2.25 3.48 1.90 4.21 1.92
8 1.80 2.42 2.10 2,03 - 1.93 2,29 3440 1.90 4.39 1.9
9 1.8 2451 2.10 2,03 h2.10 1.88 2.30 3.562 1.90 4.31 1.90

10 1.82 2.66 2.1 2.02 - 1.82 2.29 3.568 1.94 4.11 1.89
11 1.84 2.40 2.11 2.02 - 1.80 2.31 5.57 1.92 4.09 1.88
12 1.88 2.28 2411 2.02 - 1.80 2,30 3.51 1.91 4.10 1.87
13 1.e7 2,22 2,11 2.02 - 1.88 2. 343 1.90 4.01 1.8%
14 1.88 2.20 2.09 2.02 - 1.92 2.38 330 1.90 3.91 1.83
15 1.89 2.18 2.08 2,02 - 1.92 2.32 3.30 1.90 3.93 1.82
16 1.88 2.16 2.08 2.02 - 1.87 2.30 3.2 1.88 3.99 1.82
17 1.87 2.15 2.08 2.01 - 1.86 2.30 3459 1.88 4.01 1.84
18 1.88 2.15 2.09 - - 1.83 2.30 3.30 1.94 3.93 1.87
19] 1.89| 2.14 2.10 - 12,96 1.84 2.656| 2,99 1.98 3.62 1.89
20 1.89 2.14 2.10 - hl.s89 1.86 2,43 2.66 2.02 35.28 1.90
21 1.89 2.13 2.09 - - 2.88 2.50 2.44 2.02 2.97 1.90
22 1.89 2.12 2.08 - - 3.22 2.41 2.30 2.00 2.73 1l.89
23 1.98 2.11 2.08 - - 3.70 2.38 2.20 2. 2.56 1.94
24 3.28 2.14 2.07 - - 3.88 2.36 2.12 2.01 2.48 1.92
25 5.04 2.14 2.07 - - 3.96 2.34 2.09 1.99 2.39 1.90
26 5.71 2.14 2.05 - - 3.12 2.39 2.09 1.9¢ 2,31 1.90
27 5.89 2.13 2.03 - - 2.45 2.60 2,08 1.99 2.26 1.90
28 5.83 2.12 2.02 - - 2.30 3.58 2.02 2.02 2.20 1.90
29 5.857 2.12 2.01 - - 2.66 3.34 2.01 2.05 2.16 1.90
30 5.10 2.12 2.02 - - 2.45 3.15 1.99 2,06 2.11 1.91
1 4.53 - 2.02 - - - 2.94 - 2.46 2.08 -

f Fragmentary gage-height record.
h Staff-gage reading.
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Souris River near Bantry, N. Dak.
Location.- Water-stage recorder, lat. 48°30', long. 100°25', in SE% sec. 14, T. 158 N.
R. 75 E., 8 miles east of Baﬁtry. ’ ! ! ’
Drainage area.- 13,400 square miles.
Records avallable.- March 1937 to September 1940 (no winter records).
Extremes.- Maximum discharge recorded during year, 263 second-feet Oct. 29 (gage helght,
A eet)}; no flow Oct, 1-23.
1937-40: Maximum discharge recorded, 866 second-feet Apr. 4, 1939; no flow at
times in each year.
Remarks.- Records good except those for periods of backwater from beaver dam, aquatic
Vegetation, or Ice, which are falr. Water diverted for irrigation at Eaton Dam

about 42 miles above station. Flow regulated by dams of the U. 8. Fish and Wildlife
Service on Souris and Des Lacs Rivers.

Discharge, in second-feet, water year October 1939 to September 1940

Dayf Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [ 200 4.0 - 3.2 35 73 11 3.0 8.8
2 [+ 170 3.4 - 3.2 31 69 10 4.1 5.4
3 [ 140 3.8 - 346 25 59 9.6 5.4 4.1
4 [+] 110 4,2 - 3.6 21 52 8.8 3.2
5 [ 80 4.4 - 3.8 19 46 7.8 56 2.4
6 [o] *#60 4.6 - 3.8 18 42 7.8 80 2.3
7 ] #38 4.0 - 3.8 20 38 7.2 94 1.6
B [s] *22 4.0 - .8 20 44 6.4| 102 1.5
9 0 16 4.0 2.2 6.6 19 58 6.2) 114 8
10 [s] 9.5 3.6 2.2 5,6 is 60 7.2] 122 5
11 [o] 8.5 4.0 2 #5.5 17 64 6.4| 12¢ P
12 Q 746 - 2.2 6.5 17 64 5.6 116 5
13 0 745 - 2.2 5.5 18 62 6.2 116 ok
14 [ 8.0 - 2.2 5.5 22 62 5.0 116 6
15 [4 8.0 - 2.2 8.0 21 68 4.6 116 o7
16 [ 75 - 2.2 #9,0 21 54 4.6] 106 o7
17 ] 6.5 - 2.2 9.6 21 62 4.8 104 o7
is ] 5.0 - 2.2 9.5 20 54 6.2/ 104 4
19 o 4,2 - 2.2 11 19 54 6.6/ 104, o7
20 [o] 3.2 - 2.2 we 1s 49 6.6/ 100 6
21 ] 4.2 - 2.4 14 19 44 6.4 90 6
22 [o] 4,8 - 2.2 11 22 43 5.0 72 6
23 ] 4.8 - 2.2 #9.6 23 35 5.2 54 ]
24 o1 4,2 - 2. 24 23 5.0 44 7
26 ol 4.0 - 2.2 89 22 21 8.8 37 <7
26 24 3.5 - 2.2 90 20 19 5.2 31 o7
27 1s0 3.6 - 2.2 96 19 16 4.8 24 o7
28| 240 3.2 - 2.4 80 18 15 5.7 18 o7
29 260 3.8 - 3.2 57 21 12 5.2 13 o7
30| 250 4.2 - 3.2 41 46 12 5.2 11 .
31} 220 - - 3.2 - n - 3.7 8.2 -
Second- Run~off in
Month foot-daye Maximum Minimum Meen acre-feet
OCtObe st cesassaneasacsnsssvtscsasnsarsons 1,144.2 260 [+] 3.9 2,270
November.s...... tenas 952.0 200 3.2 3.7 1,890
Decomber 1wll. cessseererenrssrrcnnnennns 44.0 4.6 3.4 4.00 87
Calendar year ceeraricteersertenrasne - - - - -
JANUArYecreeoarosoonssocsnsocarsoancaoanns - - - - -
February.... .o - - - - -
March Qw3les.rees 54.0 3.2 2.2 2.35 107
Aprilececeicrcaceces 618.3 96 3.2 20,6 1,230
724.0 7L 17 23.4 1,440
1,359.0 73 12 45,3 2,700
196.8 11 37 6.32 388
ug! 2,116.7 124 3.0 €8.2 4,200
Septembercccesctccccreccrcracssoessscrnens 41.2 6.8 I3 1.37 82
Water year cssseeersansorensnaran - - - - -

# Winter discharge measurement made on this day.

Note,- Stage-discharge relation affected by ice Nov. 6 to Dec. 11, Mar. 9 to Apr. 24. Backwater
from beaver dam or aquatic vegetation Oct. 1=23, 26=27, Nov. 2=5, Apr. 26«28, June S to July 12,
July 18-21, Aug. 3 to Sept. 30; discharge computed on basis of eight discharge meazurements, gage
heighta, and engineers' noteas. .
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Sourls Rlver nsar Westhope, N. Dak.
(International gaging station)

Location.- Water-stage recorder aed concrete control, lat. 49°00', long. 100"5'7", in
CEf sec. 20, T. 164 N., R. 79 W., 1,200 feet upstream from international boundary *
and 1 mile lownstream from U. S. Fish and Wildlife Service dam 357.

Dralnags arsa.- 17,800 square miles.

Records avalluole. October 1937 to September 1940. July 1929 to September 1937 at site
Wl 188 UFEtTEam.

Extremes.— Maximunm dally discharge durlng year, £7 second-feet Oct. 21-23, 25; maximum
gage helght, 4.35 feet Aug. 5 (affected by backwater); no flow during much of year.
1929-4): Maxlmum discharge observed, 1,130 second-feet Mar. 31 to Apr. 2, 1830,
Apr. 19, 1933; maximum gage height observed, 7.25 feet, Apr. 19, 1933 (site an¢ datum
then 1in use}; nc flow during several periods.

Remarks.- Records fair except those below 8 second-feet, which are poor. Flow of Souris
and Des Lacs Rivers completely regulated by U. S. Pish and Wildlife Service dams.

Cooperation.- This station is one of the international gaging statlons maintalned by the
Enifea Btates under agreement wlth Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Bay} Oet.- Hov, Dec. Jan. Feb. Mer. Apr. May June July Aug. Sept.
1 o] 0.1 (¢} 0.1 1.8 0.2 1.2 0.2
2 0 o] Q -2 <7 .1 1.2 2
3 o] o 0 .2 -5 o] 7 .1
4 o [ b0 .2 .6 0 5 .1
5 [ [¢] b0 .2 o7 [¢] 4.2 1.0
8 o 0 o -2 -6 »1 5.6 2.4
7 0 ] b0o .5 3 .1 5.2 1.8
e ¢ s} o] 5 -5 -1 3.6 1.0
$ o] ¢ ®0 -3 -5 -1 1.2 1.0
10 o [} b0 .2 .6 2.2 .5 1.3
a3 0 [N b0 -2 6 9.2 .2 1.9
iz 4] o] bo 2 3.3 4.2 .2 4.7
13 c 0 b.2 -3 .8 3.0 .2 3.8
13 L] ] bl.5 .4 .2 3.0 .1 -4
X3 Q o bl.8 -3 -2 4.0 2 2
16 1.9 Q 1.0 -4 .2 5.8 3.1 1.4
17 9.8 [o] 1.0 -6 1.1 3.8 1.5 3.4
18 19 0 .3 -7 2.7 4.2 1.0 4.7
19 14 0 .1 -7 .6 3.9 -9 4.7

?0‘ 25 0 .1 -7 .4 7.8 3.3 4.7

21 27 [ .1 6 o4 6.0 5.2 3.8

22 27 0 .1 -6 7 4.2 6.4 3.4
23 27 o] .1 -5 -6 1.2 6.4 1.4
24 25 ] .1 -5 -5 .3 7.6 4
26 27 0 .2 .4 3 1.2 6.4 2.8
28 25 0 .2 .4 .4 3.0 5.2 10
27 25 0 -3 3 -4 2.3 3.8 5.8
28 25 0 .2 ] .3 1.9 2.1 2.4
29 22 [¢] .2 5.4 .2 7 1.1 1.8

39 17 0 .1 12 .2 .7 .8 1.9

31 4 - - 3.0 - 4 -5 .-

Second- Run-off in
Kounth foot-days Meximum Minimum Mean acre-feet

OCEODET et et vensarorarensanssnnsnscssorone 317.1 27 % 10.2 629
NOVOMDOT s e v v venessasuscsosnaassonssrasonnse -1 -1 0 -003 -2
DOCOMDET s e serecasnerarenssanenascsncnsns o 0 o o 0

Calendar year 1939 .....vivervrearereanna 757.0 26 [+ 2.07 1,500
RETUES o SNPIPI o] [e] 0 o] 0
[¢] 0 ] 0 0

o (4] o [+ o]

7.6 1.8 [¢] -25 15

30.9 12 .1 1.00 61

21.1 3.3 -2 .70 42

73.5 9.2 2.37 146

80.1 7.6 -1 2.58 159

September.ie.ceneeniiniererrrastcacersans 72.7 10 -1 2.42 144
Water year1939~40 c.vvuiceerrsrssnecranns 503.1 27 o] 1.65 2,000

b Stage-discharge relation affected by ice.

Note.- Backwater from aguatic growth or shifting control Oct. 1%-30, Apv. 17 to May €, May
12-30, June 1 to July 23, July 25 to Sept. 30; dlscharge computed on basis of six discharge
measurements, obssrvations of low flow, and determinations of point of zsro flow.
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Wintering River near Karlsruhe, N. Dak.

location.~ Water-stage recorder and concrete control, lat. 48°10', long. 100°32', on
ne between secs. 10 and 11, T. 154 N., R. 77 W., 80 feet upstream from highway
bridge, 4 miles upstream from mouth, and about 7 miles northeast of Karlsruhe.

Drainage area.- 675 square miles.
Records avallable.- March 1937 to September 1940.

Extremes.- Maximum discharge for year, 11 second-feet May 15; maximum gage height re-
corded, 4.72 feet Mar. 19 (ice ;]ams; no flow during several periods.
1937-40: Maeximum discharge, 66 second-feet Mar. 17, 1938; maximum gage height,
7.01 feet Mar. 25-27, 1939, from floodmark, affected by backwater from ice; no flow
at times 1n each year. :

Remarks.- Records falr except those for periods of ice effect or no gage-helight record,
Which are poor.

Discharge, in second-feet, water year October 1939 to September 194C

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.3 0.9 b2.2 8.4 1.7 1.0 a2.0 1.2
2 .2 1.0 3.2 6.7 2.4 1.0 a2.0 1.0
3 s ‘9 b1.7 5.5 2.0 2.2 22.5 1.0
2 K3 ‘9 a0.2| #01.7 4.4 2.0 2.4 a2.5 1.0
5 1.0 s i . b1.0 4.4 2.0 2.4 a2.0 .9
6 7 .9 #b.3 4.4 2.0 2.2 al.5 1.0
7 .9 .9 b.3 4.4 1.7 3.1 al.2 1.2
8 .9 .9 bl.7 4.8 1.5 3.8 al.o 1.2
° ‘9 #0.2| #b4.0 5.1 1.7 4.1 2l.0 1.2

10 .9 b.2 b4.4 4.4 1.5 4.4 al.0 1.2

11 .9 b.1| *b5.8 4.4 1.3 3.8 .9 1.3
12 ‘g b.1 b2.8 3.8 1.0 3.4 1.0 1.2

13 .9 O 3.0 4.8 1.3 3.1 -9 1.0

14 .9 b0 #b6.5 10 1.2 4.4 o7 1.0

15 ‘9 0 b7.0 10 1.0 4.8 .9 .7

18 .9 a0.4 b.2 b7.5 8.0 1.0 4.4 1.2 -7

17 .S b.7{ %b4.8 5.8 .7 3.1 1.0 .9

18 .7 bl.3 b5.5 5.1 6 .7 1.0 .9

19 .7 8 b2.2 b6.0 4.4 5 1.0 .9 .7

20 e e bl.5 7.0 4. .5 .9 7 N

21 .7 #bl.3 6.2 4.1 3 al.0 .6 -6
22 7 bl.0 4.4 4.1 .6 al.0 8 6

23 .9 b.9 4.8 3.4 .7 al.0 .7 7

24 .9 bl.0 5.4 3.4 -9 al.0 1.2 .6

25 .9 bl.3 3.1 3.1 7 al.§ 1.3 6

26 -9 b2.4 3.1 2.7 .9 al.b 1.3 7
27 -9 b4.0 3.4 2.4 .9 az.0 1.5 .9
28 -9 b4.0 4.1 2.2 6 a2.4 1.5 .9

29 .9 3.2 5.8 2.2 .6 a2.7 1.5 .2

30 .9 b2.2 8.4 2.4 -3 al.4 1.3 .9

31 1.0 b2.2 - 2.0 - a2.0 1.2 -

Second- Run-off in
Month foot~days Haximuzn Minimum Vean acre-feet

OCtODe s e v rverreocrervarassvoasuinncannns 25.1 1.0 0.2 0.81 50

November.......coenn . 24.9 - - .83 49

December:.curesacoanss crceeseserrsesean 12.4 - - .40 25

Calendar year 1939....ccevteocrvosacnrone - - - - -

JANUALY .. eseranevnonsrocensvacsvonss o [¢] o 0 0

Fobruaryeiccececsversoaes [ 0 0 0 0

MarCh:cecivovnrovrannsoas 31.6 4.0 [+ 1.02 63

APrilecsciocesrorsesvanns 120.1 8.4 3 4.00 238

MaYosoeoranaes 145.2 10 2.0 4.68 288
JUNOseacrereorssosannosasnsnse 34.1 2.4 -3 1.14 68

Julyeoeocronncons T4.7 4.8 7 2.41 148

38.6 2.5 .6 1.25 ™

September. . 27.4 1.3 6 .91 54

Water year 1939-40..cieeescveccscrovrnen 534.1 10 o 1.46 1,060

# Winter discharge measurement made on this day.

a No gage-helght record; discharge estimated.

b Stage-discharge relation affected by ice.

Kote.- Backwater from aquatic vegetation Oct. 3-17, Uct. 29 to Nov. 8, April 20-29, May 19 to
Juné £3, Sept. 23, 24: discharge computed on basis of eight discharge measurements, gage heights,
and engineers! notes.

458545 0 - 42 - &
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Basswood River near Winton, Minn.

(International gaging station)

Location.- Water-stage recorder, lat. 48°05', long. 91°39', in sec. 30, T. 63 N., R. 10
., on Jackfish Bay of Basswood Lake, used to determine dlscharge at outlet (lat. 48°

06t, long. 91°39', in sec. 18, T. 65

northeast of winton). Datum

ugus
i{[time 1924 (gage heights only) in files of office of Corps of
nn.

of gage 1s 1,209.80 feet above mean sea level.
Drainage area.- 1,920 square miles (above outlet of Basswood lake).

ecords_aval lal ble.- January 1931 to September 1940 in reports of Geologlcal Survey.
0 December 1830 in reports of Corps of Engineers, U. 8. Army. March to

Extremes.- Maximum dally discharge during year, 3,940 second-feet June 6, 7, 8, (gage
helght, 2.48 feet); minimum daily, 253 second- teet Mar. 12 (gage height, -0.57 foot).
1931-40: Maximum discharge, 7,950 second-feet about May 15, 1938 (ga%s height,

4.38 feet, from high-water marks),

from rating curve extended above 6,00

N., R. 10 W., on international boundiry, 18 miles

ineers at Duluth,

second-

feet; minimum observed, 184 second-feet Nov. 23, 27, 30, Dec. 2, 4, 1536 (gage height,

~0.78 foot).

Remarks.- Records excellent except those for period of no gage-height record, which are
good. Flow affected by storage on Kawishiwi River.

Cooperation.~ This station is one of the international gaging stations maintained by the
Bnﬁea States under agreement with Canada.

Rating table, water year 1939-40 (gage heights, in feet, and discharge, in se-ond-feet)

-0.6 244 -0.2 384
-.5 274 [} 514
-.4 306 .2 67

Discharge, in second-feet, water year Ootober

.6
.8

854 1.0
1,050 1.2
1,260 1.4

1,490 1.6 2,350
1,780 2,0 3,020
2,030 2.5 3,940

1939 to September 1940

Day[ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2980 678 622 396 306 271 320 809 35,5660 3,2901 21,100 628
2 a970 670 514 396 303 271 320 854 3,660 3,200 al,000 628
3 a960 670 514 396 300 268 331 8g82| 3,750 3,110 990 619
4 8950 670 507 384 303 265 342 950 3,840 2,940 970 611
5 a980 670 492 380 300 268 350 1,010 3,840 2,760 912 602
6 2980 687 492 380 296 265 359 1,050 3,940| 2,600 892 602
7 a%60 67 485 380 293 21 363 1,120} 3,940 2,430 864 619
s 2950 65 500 371 290 259 367 1,180| 3,940( 2,350 836 619
ag70 695 500 371 287 269 371 1,250 3,8404 2,190 845 611
10 a970 670 500 367 287 256 371 1,340 3,840 2,110 8ls 586
11 2960 687 507 371 284 256 376 1,390 3,840 2,030 800 578
i2 940 687 485 367 277 253 384 1,480 3,840 1,960 773 570
13 831 687 485 363 274 256 396 1,570 3,760| al,900 747 6562
14 931}, 678 485 365 271 259 401 1,710| 3,760{ al,700 730 564
15 892 670 478 350 271 262 401 1,890 3,750 | a1,600 704 546
16 854 661 492 356 280 265 407 1,960 3,750 al,600 695 538
17 836 644 500 350 284 265 413 2,110 3,840 | al1,600 678 546
18 818 636 492 342 280 262 430 2,190 3,760 | al,500 670 538
19 800 619 478 538 280 266 436 2,350 3,660 al,500 653 546
791 602 464 338 277 2656 442 2,430 3,660 | al,500 636 538
21 791 586 456 336 277 265 449 2,600 3,660| al,500 628 538
22 782 870 456 335 271 265 464 2,680 3,660 | al,400 611 538
23 764 562 456 331 271 265 471 2,760 3,560| al,300 594 546
24 747 570 449 328 271 268 471{ 2,850 3,560 | 1,300 678 538
25 730 570 442 324 271 265 478 2,940 3,470| al,200 611 514
26 721 562 436 320 271 265 485 3,020 3,560| al,200 602 507
27 712 546 425 320 274 265 492 3,110 3,470 a1,100 594 507
28 712 538 419 320 274 274 614{ 3,200| 3,470| al,200 586 507
20 712 530 407 313 271 293 611| 3,290| 3,380/ 21,200 594 500
30 6956 622 401 313 - 310 747| 3,380 35,3801 al1,200 602 492

31 678 - 401 310 - 317 - 3,470 - 1,200 628 -
Second- 1mum 4m Per square!Run-off in

Month foot-days Max Min Mean mile inches
Ootobersceisecesccsncnsssnaensas 26,467 980 678 854 0.445 0.5}
18,902 695 522 630 «328 37
Decembere. s csresaraoreonasoanas 14,640 522 401 472 +246 .28
Calendar year 1939 ...seaueesa. 446,618 4,740 332 1,220 +635 8.65
JBNUALYeecasentvaccnncocanennnns 10,899 396 310 352 .183 21
8,194 306 271 283 . 147 .16
8,304 317 253 268 +140 .16
12,762 747 320 425 221 25
62,835 3,470 809 2,030 1.06 1.22
110,910 3,940 3,380 3,700 1.93 2.15
57,670 3,290 1,100 1,860 .969 1.12
August.... 22,931 1,100 578 740 .385 44
September.. 16,828 628 492 561 292 33
Water yemr 1939-40 coesvesnsvas 371,342 3,940 2563 1,010 .526 7.20

a No gage-height record; discharge computed

and Vermillion River near Tower.

1 on basis of records

for Kewishiwi River near

Winton,




RAINY RIVER BASIN

Namakan River at outlet of lLac la Croix, Ontaric

(International gaging station)

Location.- Staff gage, lat, 48°24', long. 92°l1', at Campbell's camp (previously known
Chardson's Island), 24 miles west of outlet of Lac la Croix. Datum cf gage is at
mean sea level (United States and Canada Boundary Survey bench mark).

Drainage area.- 5,165 square miles.
Records avallable.~ October 1934 to September 1940 in reports of Geological Survey.

7%

as

Ugus’ 1 ©0 September 1938 in reports of Dominion Water and Power Bureau, Depart-

ment of Mines and Resources, Canada.

Average discharge.- 1S years (1922-40), 2,968 second-feet.

Extremés.- MaxImum dally discharge during year, 7,830 second-feet June 21 to July 2;
minlmum daily, 821 second-feet Mar. 25-31.

1921-40: Maximum discharge observed, 18,500 second-feet May 12-17, 1938 (gage
height, 1,190.35 feet); minimum daily, 535 second-feet at times in February, March,
and April 1924 (gage height, 1,181.50 feet).

Remarks.- Records good. Gage read once daily.
Cooperation.- This station Is one of the international gaging stations maintained by
anada under agreement with the United States.

Rating table, water year 1939-40 (gage helght, in feet, and discharge, in second-feet)

1,181.90 765 1,183.40 2,310 1,185.50 6,860
1,182.20 990 1,183.80 2,850 1,186.00 6,980
1,182.50 1,280 1,154.20 3,440 1,186.50 8,130
1,182.80 1,600 1,184.60 4,100
1,183.10 1,940 1,185.00 4,830
Discharge, in second-feet, water year October 1939 to Sep 194C
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 2,400 2,140] 1,730| 1,360 1,100 974 se5| 2,280| 7,260 7,83c| 3,s80] 2,080
2{ 2,400 2,140} 1,680} 1,350| 1,100 974 895 2,540 7,370 7,83C| 3,780} 2,020
3| 2,340| 2,140] 1,680 1,350 1,100 974 895| 2,720 7,370 7,72C| 3,710{ 2,020
4| 2,340| 2,080| 1,680 1,350 1,100 934 o34| 2,030| v,370| 7,72¢| 3,630{ 1,960
5( 2,400} 2,080 1,680 1,300 1,050 934 9741 3,100 7,370 7,60C| 3,550 1,960
8| 2,400( 2,080} 1,680{ 1,300{ 1,060 934 974 3,210{ 7,490| 7,490 3,470 1,900
7| 2,400| 2,020{ 1,680 1,300 1,050 034 974! 3,330 7,490 7,37C 3,390 1,900
8| 2,400| 2,020| 1,680 1,300 1,060 034 974| 3,490} 7,600| 7,26C 3,240| 1,840
9! 2,400 2,020| 1,620| 1,250f 1,050 934 o74| 3,570 7,600 7,14C| 3,09C| 1,840
10{ 2,470f 1,960 1,620} 1,250/ 1,050 834 ov4| 3,740 7,720| 7,03C 2,850 1,790
11} 2,470 1,960 1,620} 1,250| 1,050 896 ov4| 3,8801 7,720| 6,91C 2,880 1,750
12t 2,470 1,960| 1,620 1,250 1,050 895 974 3,960 7,720| 6,800 2,810 1,730
13} 2,470 1,900 1,570 1,250 1,010 895 1,020 4,100 7,720 6,680 2,740 1,710
14 2,470 1,900{ 1,570 1,200 1,010 896| 1,020 4,230 7,720 6,670 2,670} 1,690
15| 2,470 1,900] 1,570 1,200| 1,010 895 1,020} 4,320 7,720 6,450 2,600{ 1,870
16§ 2,400] 1,840| 1,570| 1,200/ 1,010 s95| 1,020 4,810/ 7,720 6,340| 2,600 1,640
17| 2,400| 1,840| 1,510| 1,200/ 1,010 895| 1,020 4,500 7,720 6,230| 2,530 1,620
18] 2,400} 1,840 1,520| 1,200 1,010 858 1,060 4,620} 7,720| 6,120| 2,530 1,600
10 2,340 ’ 1,510 1,2001 1,010 8s8) 1,060( 4,830 7,720! 6,010 2,470] 1,580
20} 2,340| 1,7%0| 1,510 1,150 1,010 868| 1,110| 5,000 7,720} 5,800| 2,400{ 1,560
21| 2,340 1,790 1,610 1,150 1,010 s58| 1,160| 5,230 7,830| 6,690 2,400/ 1,550
22| 2,340| 1,70| 1,460| 1,150 1,010 868| 1,160{ 5,420 7,830 5,380| 2,340| 1,520
23] 2,340 1,790| 1,460| 1,150( 1,010 58| 1,210| 6,650) 7,830 5,170| 2,340| 1,500
24} 2,270( 1,790 1,460 1,150} 1,010 858 1,210 5,840 7,830 4,970 2,270 1,490
25| 2,270 1,730 1,460{ 1,150( 1,010 s21| 1,260 6,080 %,e30 4,770 2,270 1,470
28| 2,270} 1,730| 1,400 1,150{ 1,010 821 1,310 6,300} 7,830| 4,590f 2,210| 1,440
27| 2,210 1,730 1,400 1,150 966 821 1,360 6,520 7,830 4,410 2,210 1,410
28| 2,210 1,730 1,400 1,150 966 821 1,380 6,730 7,830 4,230 2,140 1,390
29| 2,210f 1,730 1,400 1,160 966 821| 1,670 6,910 7,830 4,230 2,140 1,370
30| 2,210 1,730 1,350 1,100 - 8211 - 2,040 7,030 7,830 4,140| 2,140 1,380
31| 2,140 - 1,350 1,100 - 821 - 7,140 - 4,060 2,080 -
Second- 1 Per square{ Run-off in
Month foot-days Yax ¥inimun ¥ean mile inches
00tObereseveesrseornssrrosrcennse 72,890 2,470 2,140 2,350 0.45 0.52
November.eccessessncrersenrsanse 56,940 2,140 1,730 1,900 «37 .41
DeCOMDOP s e s erssnnsorasssancens 47,940 1,730 1,350 1,560 .30 .36
Calendar year 1939 ...ccseesens 1,167,760 8,710 990 3,170 .61 8.33
PLTTE o S R R T 37,750 1,350 1,100 1,220 24 .28
February..eesesvecceses 26,838 1,100 966 1,030 «20 .22
March..... 27,478 974 821 886 17 «20
April..... 33,5611 2,040 895 1,120 .22 26
143,670 7,140 2,250 4,630 .90 1.04
230,140 7,830 7,260 7,670 1.48 1.66
190,430 7,830 4,050 6,140 1.19 1.37
86,470 3,880 2,080 2,760 .53 #81
50,360 2,080 1,360 1,680 «33 37
Water year 1939-40c.ecessesess 1,006,517 7,830 821 2,750 .63 7.27




Ralny River at Manitou Rapids, Minn.

RAINY RIVER BASIN

(International gazing station)

Locatlon.~ Water-stage recorder, lat. 48°38', long. 93°53', 1In sec. 36, T. 160 N., R. 26
., at Manitou Rapids, 3% miles east of Manitou post office and 4 miles west of Indus.

Records available.-

October 1932 to September 1934 at site 7 miles downstream, published

ny River near Birchdale, and October 1934 to September 1940 in reports of Geo-
. October 1911 to October 1924 (gage heights only) and June 1928 to
December 1930, at site near Birchdale in reports of Corps of Engineers, U. S. Army.
Extremes.- Maximum discharge during year, 30,700 second-feet May 3 (gage height, 12.20
eet); minimum observed, 4,020 second-feet Sept. 3 (gage helight, 1.81 feet).
1983~40: Maximum dlscharge, 65,400 second-feet May S, 1938 (gage height, 19.80
feet); minimum dally, 3,400 second-feet Dec. 26, 27, 1938, Feb. 13, 1939.
Remarks.— Records excellent except those for periods of 1ce effect or no gage-height
Flow partly regulated by power plant at Fort Frances and by
Rainy, Namakan, and many smaller lakes.

as
logical Survey

record, which are good.

Cooperation.- Thls station is one of the international
pTITt‘n 6d S

tates under agreement with Canada.

gaging stations maintained by the

Rating tebles, water year 1939-40, except period of ice effect (gage height, in feet,
end discharge, in second-feet)

Oct. 1 to Apr. 1

Apr. 2 to Sept. 30

2.3 4,850 1.9 4,110 4.5 8,330 8.0 17,200
2.5 5,030 2.5 4,830 5.0 9,400 2.0 20,200
3.0 5,590 3.0 5,540 5.5 10,500 10.0 23,200
3.5 6,360 3.5 6,360 6.0 11,800 11.0 26,300
Note.~ Same as 4.0 7,310 7.0 14,400 12.0 30,300
following table
ebove 3.5 feet,
Discharge, in second-feet, water year October 1939 to September 1940
Day! Oct. Nov. Dec. Jan. Feb, Mar. Apr. Moy June July Aug. Bept.
1| 10,300 10,300 8&,120| 5,000 a6,500| 7,000| 7,s00| 22,000] 8,540{ 7,310 10,300[ 7,510
2} 8,750 [a10,000| 7,000} 4,800! a6,500( 7,500| 8,120| 28,400| 8,330 6,360 10,300 5,240
3! s,960[810,000| 6,500 5,000| a6,000| 7,0001 8,120/ 30,300| 7,510] 7,510] 10,100| 4,110
4{ 9,620a10,000| 5,000 6,500| a6,000] 5,500| e,120| 28,400} 7,710| 7,910 10,100| 5,240
5| 10,100} 8,000} 6,000| 7,500| 24,800| 5,500{ 7,310| 23,800} 8,750| &,720| 7,310| 7,710
6| 11,800( a6,600| 8,000| 7,500| a5,500| 6,500 6,720| 18,700| 8,330| 8,120| 8,750| 7,910
7| 13,600 |a10,000| 8,500} 6,500| 86,500| 7,500| 6,360| 17,800] 8,750| 8,750} 9,820| 7,910
8} 13,300 [a10,000| 9,000| 5,000/ a7,000| 7,500! 5,860( 17,200f 8,960] 6,910| 10,100} 7,110
9} 11,300 29,500} 8,000( 5,000| a7,000| 7,000| 5,860| 16,100] 7,910| 8,330| 9,840{ 5,860
10| 12,300 | a9,500] 6,500| 6,000| a6,500| 6,500 8,330 15,200| 7,310| 8,980| 9,840] 7,510
11| 12,800 a9,500| 5,000| 6,500| a5,500| 5,500| 9,400 15,000/ 6,540| 9,180 9,180| 7,310
12| 12,800 =8,000| 4,800! o,500| 5,000| 6,000| 9,840| 13,600| 7,910{ 9,400| 6,540| 6,910
13| 12,800| a6,500} 6,000 &,500] 5,000 7,000| 9,840] 11,000y 7,710| 89,400] 7,91¢| 8,120
14| 12,300| e9,000| 7,000|{ 6,000| 6,000 7,000{ 10,100| 11,800| 7,510| 9,400{ 8,750| 8,750
1s| 11,500/e10,000| 7,500| 5,000 7,000| 7,500 8,330| 12,800| 8,540| 7,110{ 9,180| 7,710
16| 8,960(al0,000| 8,000! 4,800 8,000| 8,000| 10,300| 12,800| 6,720{ 7,910( 9,180( 6,180
17| 10,500| #9,400( 6,500} 5,500} 7,500{ 7,500} 12,000| 12,800} 5,100| 8,750| 8,960 7,110
18| 10,800( 9,180 5,000} #6,500 8,000| #5,000{ 12,800 12,300| 4,570 9,180 8,750 7,310
1¢| 11,000| 7,710| 4,800| s7,000{ 5,000 6,000} 13,000} 11,300 5,700| 9,1s0| 6,810} 6,910
20| 10,500{ 5,460| #5,500| 86,500| 5,000| 7,000| 12,500{ 9,840| 7,310| 9,400} 6,910| 7,710
21| 9,840{ 7,310| 6,000} a6,000| 6,500| 7,000| 11,800 10,800 7,510{ 8,860| 6,720( 7,910
22| 8,750| 9,180{ 6,500| a5,000{ 7,500{ 7,000 9,840 11,800 7,510{ 6,360 7,910 6,540
23| ©6,720| 9,400| 6,500| a6,000| 7,500| 7,500| 1£,000f 11,800 7,710} 8,120| 8,120| 5,390
24 8,960 8,960| 5,500) a7,000| 7,500| 7,000| 12,500 11,800| 6,020| 8,860] 8,120| 7,110
25| 10,300} 7,510| 4,800| a7,500| 7,000f 5,000{ 